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(54) AZEPINE COMPOUND 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a compound useful as a 
functional material, to provide a method for producing the same and to 
obtain an organic EL element. 

SOLUTION: A compound capable of being luminescent or changeable in 
color by photoirradiation or an action of an electric field is represented 
by formula (I) or formula (II) (X1 and X2 are each the same or different 

and an electron attractive group; R1 is a hydrogen atom, an alkyl group, R . c 

an aryl group, an aralkyl group or an alkoxy group; R2 is an amino group ^S^ 1 *"^ 
or an N-substituted amino group or in the formula (I), R2 is mutually } '•-.„./ ^^^J 

combined with a carbon atom adjacent to a ring Z to form a ring; the ring *m 

Z is a hydrocarbon ring which may contain a substituent group or a m <r T > 

heterocycle which may contain a substituent group). Consequently an 
organic EL element can be obtained by laying an organic layer containing 
the compound between a pair of electrodes. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
ctimages caused by the use of this translation. 

1. This document has been translated by ccmputer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] ■ / f \ m\ 

[Claim 1] The azepine compound expressed with the following formula U) or UD. 

[Formula 1] . 

R ,ch=ch— 2 : 



z 



HO 




(I) 



(ID 



(Among a formula, it joins together as identically mutually as the carbon atom w,th which R2 adjo ns Ruig Z a 
ormula (I) by differing, showing an electronic suction nature machine, R's1 showing a hydrogen atom an « 
group an aryl group, an aralkyl machine, or an alkoxy group, and R2 showmg the ammo group or N-subst.tut.on 
amino grouped XI and X2 form a ring.) Ring Z shows the heterocycle which may have the hydrocarbon nng or 

substituent which may have the substituent. 

[Claim 2] The azepine compound according to claim 1 at least whose one s.de is a cyano group among XI and 

[Claim 3] The azepine compound according to claim 1 whose R2 is N-monochrome or a JI C1-4 alkylamino 

[CWmJ] The azepine compound according to claim 1 with which R2 combines with the carbon atom which 
adjoins Ring Z, and forms the heterocycle of 4 - 8 member ring. 

[Claim 5] The azepine compound according to claim 1 whose hydrocarbon r.ng or heterocycle of R.ng Z is an 

[SaTm'eTlt hthe azepine compound according to claim 1 which can emit light in fluorescence by optical 

[cTalm^YThe azepine compound according to claim 1 which can emit light by operation of electric field. 
[Claim 8] The following formula (la) or (Ha) the compound expressed. [Formula 2J 



H R 1 z 0 " 3 



V 




(I.) 




the inside of a formula, and XI and X2 are the same - or it differs and an electronic suction nature mach na is 
shown R1 shows a hydrogen atom, an a.kyl group, an aryl group, an aralkyl machme or an a koxy group. It the 
following formula (III) which combines R2 with the carbon atom of beta grade mutually to R2 in a formula (la) by 
R2 showing the amino group or N-substitution amino group, and forms a nng. IFormula JJ 
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QHC-f z : 
(in> 

It is the method of manufacturing the azepine compound which the compound expressed with (Ring Z shows 
among a formula the heterocycle which may have the hydrocarbon ring or substituent wh.ch may have the 
substituent) is made reacting, and is expressed with the following formula (I) or (II). 
[Formula 4] ..... 

R xC H=CH— 7 ' 

CD 




(id 



(The inside of a formula, X1 , X2, R1 and R2, and Ring Z are the same as the above) 

[Claim 9] Organic electroluminescent element in which it is the organic electroluminescent element which has an 
organic layer in inter-electrode [ of a couple ]. and the aforementioned organic layer contains the compound 
expressed with a formula (I) or (II) according to claim 1. 

[Claim 10] Organic electroluminescent element according to claim 9 which has the luminous layer by wh.ch the 
organic layer was constituted from a compound expressed with a formula (I) or (II). 

[Claim 11] Organic electroluminescent element according to claim 9 which has the laminated structure which 
consisted of a layer which has at least one sort of functions chosen from the monolayer structure formed by the 
luminous layer in which an organic layer has at least one sort of functions chosen from (1 ) electrons 
transportation function and the hole transportation function or (2) electronic transportation function, and the 
hole transportation function, and a luminous layer. 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

T.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Thetechnical field to which invention belongs] this invention relates to the organic electroluminescent element 
which used it for a new azepine compound useful as high-performance material (especially charge of organic 
electroluminescent-element material) and its manufacture method, and the row. 

[Description of the Prior Art] The compounds (for example, a stilbene, a coumarin, NAFUTARU imide, a perylene, 
a rhodamine. etc.) which have the planar structure and have upright pi conjugated system as a fluorochrome are 
known On the other hand, the compounds (for example, a styryl pyrazine, 2, the 5-screw (d.alkylam.no) -3, o 
dicyano pyrazine, a pyrazino heterocycle compound, a pyrazino phthalocyanine, etc.) which have a pyrazine ring 
are known as a fluorochrome. Since these coloring matter has functions, such as an optical absorption, 
photoconductivities (a color, polychroism, etc.). heat, and reversible change (thermochromism, photochrom.sm, 
etc) by light it it not only emits fluorescence by optical irradiation, but is used as high-performance material in 
various fields (fluorescence material, modulated light material, material for optical recording, etc.). Especially the 
coloring matter that emits light by operation of electric field is useful as an emission center compound of organic 
electroluminescent element (it may be hereafter called an organic EL element) with which .t asks for full color- 

[0003] Conventionally, organic electroluminescent element is constituted by the compound which has an 
electronic transportation function, a hole transportation function, and an emission center function. The multilayer 
type whose different layer for which one layer was equipped with all the above-mentioned functions monolayer- 
typed and is equipped with each function as the structure is reported. The electron and hole which were poured 
in from the electrode of a couple recombine the luminescence principle within a luminous layer, it generates an 
exciton, and is considered to be based on exciting the emission center compound with which it constitutes a 

luminous layer. , . . 

[0004] In such an organic EL element, the luminescent color can be chosen by choosing suitably the emission 
center compound which constitutes a luminous layer. For example, the pyrazine dimer which the W£2ine 
machine which has a phenyl group combined with the bivalent aromatic machine is indicated by JP.8 
and the organic EL element which contains the aforementioned pyrazine derivative in an organic layer is 
indicated However, the luminescent color of the aforementioned pyrazine dimer is short blue luminescence of 
wavelength comparatively. Therefore, luminescence wavelength is restricted and a use is restricted greatly. 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention can emit light by optical 
irradiation or operation of electric field, and is to offer a compound useful as high-performance material, such as 
a charge of organic EL-element material, its manufacture method, and the organic EL element using it. 
[0006] Other purposes of this invention are for luminescence (for example, luminescence of a yellow red 
region) of a long wavelength region to also offer the organic EL element using a possible compound and possible 
it while being able to control luminescence wavelength. 

[Me^ns for Solving the Problem] In order that this invention persons might attain the aforementioned technical 
problem wholeheartedly, as a result of examination, they emitted light by optical irradiation or operation of 
electric field found out that it was useful as high-performance material, such as a charge of organic 
electroluminescent-element material, with the compound which the specific ring combined with the azepine ring 
through the carbon-carbon double bond, and completed this invention. 
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[0008] That is, the azepine compound of this invention is expressed with the following formula (I) or (II). 
[0009] 

[Formula 5] 



H0 



r1 ch=ch- 




(I) 

[0010] (Among a formula, it joins together as identically mutually as the carbon atom with which R2 adjoins Ring 
Z in a formula (I) by differing, showing an electronic suction nature machine, R's1 showing a hydrogen atom, an 
alkyl group, an aryl group, an aralkyl machine, or an alkoxy group, and R2 showing the amino group or N- 
substitution amino group, and X1 and X2 form a ring.) Ring Z shows the heterocycle which may have the 
hydrocarbon ring or substituent which may have the substituent. 

At least one side may be a cyano group among X1 and X2. R2 may be N-monochrome or a JI C1-4 alkylamino 
machine. R2 may combine with the carbon atom which adjoins Ring Z, and may form the heterocycle of 4 - 8 
member ring. The hydrocarbon ring or heterocycle of Ring Z may be an aromaticity ring. Such an azepine 
compound can emit light by optical irradiation or operation of electric field. 

[001 1] The method of manufacturing the aforementioned compound (I) or (II) is also included in this invention. 
[0012] Moreover, the organic electroluminescent element which has an organic layer (luminous layer) containing 
the compound expressed with the aforementioned formula (I) or (II) to inter-electrode [ of a couple ] is also 
contained in this invention. The organic layer of this organic EL element may be the laminated structure which 
consisted of a layer which has at least one sort of functions chosen from the monolayer structure formed by the 
luminous layer which has at least one sort of functions chosen from (1) electronic transportation function and 
the hole transportation function or (2) electronic transportation function, and the hole transportation function, 
and a luminous layer. 
[0013] 

[Embodiments of the Invention] The azepine compound of this invention is expressed with the following formula 

(I) or (II). 

[0014] 

[Formula 6] 





CH=CH- 



[0015] (Among a formula, it joins together as identically mutually as the carbon atom with which R2 adjoins Ring 
Z in a formula (I) by differing, showing an electronic suction nature machine, R's1 showing a hydrogen atom, an 
alkyl group, an aryl group, an aralkyl machine, or an alkoxy group, and R2 showing the amino group or N- 
substitution amino group, and X1 and X2 form a ring.) Ring Z shows the heterocycle which may have the 
hydrocarbon ring or substituent which may have the substituent. 

A cyano group, a carbonyl group, etc. are mentioned as an electronic suction nature machine expressed with X1 
and X2. As an electronic suction nature machine, a cyano group is desirable. As for X1 and X2, it is usually 
desirable that at least one side is a cyano group, and both sides are cyano groups. It seems that the azepine ring 
which has such X1 and X2 functions as an acceptor of the charge transfer in a molecule. 
[0016] As an alkyl group expressed with R1, for example A methyl, ethyl, a propyl, C1-20 alkyl groups, such as 
an isopropyl. butyl, t-butyl. a pentyl, a hexyl, and an octyl machine ; (For example, C1-10 alkyl group, preferably 
C1-6 alkyl group, still more preferably C1-4 alkyl group especially a methyl group, or an ethyl group) As an aryl 
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group C6-20 aryl groups (desirable — C — six to 18 aryl group), such as a phenyl, a naphthyl. and a b.phenyl 
machine Still more preferably as a C6-14 aryl group, especially phenyl group; aralkyl mach.ne C7-20 aralkyl 
machines (for example, C6-12 aryl-C - one to 8 alkyl group), such as a benzyl and a phenethyl machine 
Preferably as C6-12 aryl-C1-6 alkyl group, especially a benzyl; alkoxy group C1-20 alkoxy groups (preferably 
C1-10 alkoxy group, still more preferably C1-6 alkoxy group), such as methoxy and ethoxy ** propoxy, butoxy 
one, and a t-butoxy machine, are mentioned. , , . ,. _. ■ 

[0017] As an N-substitution amino group expressed with R2. monochrome, such as methylamino, dimethylamino, 
ethylamino. diethylamino. propylamine, butylamino. and a dibutylamino machine, or a JI C1-6 alkylam.no machine 
(preferably monochrome or a JI C1-4 alkylamino machine, still more preferably monochrome or a JI CI o 
aJliylamino machine, especially a JI C1 -4 alkylamino machine) is mentioned. 

[0C18] In the compound of a formula (I), it may combine with the carbon atom which adjo.ns Ring Z mutually, and 
R2 may form the ring. The hydrocarbon ring or heterocycle more than 4 member rings (for example, 4-8 
member ring preferably 5-7 member ring, still more preferably 5 or 6 member rings) is contained in such a ring. 
Although the aforementioned hydrocarbon ring and a heterocycle may be aromaticity nngs. they are usually a 

non-aromaticity ring. . 
[001 9] As a hydrocarbon ring, the hydrocarbon ring by which aromatic-hydrocarbon rings, such as the 
unsaturation aliphatic hydrocarbon ring (preferably 5 or unsaturation aliphatic hydrocarbon ring of 6 members); 
benzene ring of 4 - 8 members, such as a cyclobutene ring, a cyclopentene ring, a cyclohexene ring, and a cycle 
octene ring and a naphthalene ring, or the part of those was hydrogenated is mentioned. Moreover, the 
heterocycle which has at least one unsaturated bond as a heterocycle among the heterocycles (heterocycle 
containing at least one sort of hetero atoms chosen from the nitrogen atom, the oxygen atom, and the sultur 
atom) later mentioned by the term of Ring Z is mentioned. 

[0020] for example, as a heterocycle which has a nitrogen atom as a hetero atom The monocycle formula 
heterocycle of 5 members, such as a pyrroline ring, a pyrrole ring, an imidazoline ring, and a pyridine ring, or 6 
members As a heterocycle which the condensation heterocycle which the heterocycle of 5 or 6 members, such 
as an indoline ring, condensed to the hydrocarbon ring is mentioned, and has an oxygen atom as a hetero atom 
The condensation heterocycle which the heterocycle of 5 or 6 members, such as a monocycle formula 
heterocycle of 5 members, such as furan ring, pyran ring, OKISA cyclohexene ring, 4H-1. and 3-dioxin ring, or 6 
members a chroman ring, and an iso benzofuranyl ring, condensed to the hydrocarbon ring is mentioned. 
Moreover as a heterocycle which has a sulfur atom as a hetero atom, the condensation heterocycle which the 
heterocycle of 5 members, such as a monocycle formula heterocycle of 5 members, such as a 2H-thiophene 
ring or 6 members and a CHIAN train ring, or 6 members condensed to the hydrocarbon ring is mentioned. 
Furthermore, as a heterocycle which has a hetero atom of a different kind, the condensation heterocycle which 
5 members or 6 member heterocycles. such as 5 members, such as an oxazoline ring and an isoxazole ring, or 6 
member monocycle formula heterocycle, and a FENO key search in ring, condensed to the hydrocarbon ring is 
mentioned Moreover, the heterocycle which a part of these rings hydrogenated is also contained. As a desirable 
ring the heterocycle (especially monocycle formula heterocycle of 5 members or 6 members) which has an 
oxygen atom as a hetero atom is mentioned. In addition, the aforementioned heterocycle has the hetero atom in 
the compound of a formula (I) in the position which usually adjoins the carbon atom which the hydroxyl 

combined. . . /* 

[0021] Although the hydrocarbon ring expressed with Ring Z may be a non-aromaticity hydrocarbon ring (.tor 
example C3-20 cycloalkene rings, such as C3-20 cycloalkane rings, such as a cyclohexane and a cyclooctane 
ring, and a cyclohexene ring), it is usually an aromaticity hydrocarbon ring. As an aromaticity hydrocarbon ring, 
the benzene ring condensation polycyclic formula aromaticity hydrocarbon rings (a naphthalene ring, an 
anthracene ring, a phenanthrene ring. FANAREN ring. etc.). etc. are mentioned that what is necessary is just to 
have the benzene ring at least. As a desirable hydrocarbon ring, the benzene ring, a naphthalene ring, the 
phenalene ring, etc. are mentioned. 

[0022] You may be the condensation heterocycle which the heterocycle which contains at least one sort ot 
hetero atoms chosen from the nitrogen atom, the oxygen atom, and the sulfur atom in the heterocycle 
expressed with Z was contained, and not only a monocycle formula heterocycle but two or more heterocycles 
condensed and the condensation (orthochromatic condensation, orthochromatic, per. condensation, etcj 
heterocycle which the heterocycle and the hydrocarbon ring (a non-aromaticity hydrocarbon ring or aromaticity 
hydrocarbon ring) condensed. Although a heterocycle may be non-aromaticity. it is usually aromat.c.ty. 
[0023] As a heterocycle which has a nitrogen atom as a hetero atom 5 members or 6 member monocycle 
formula heterocycles. such as a pyrrole ring, an imidazole ring, a pyridine ring, and a pyraz.ne ring, An indoline 
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ring, a quinoline ring, an isoquinoline ring, a quinazoline ring, a carbazole ring. The condensation heterocycle 
which 5 members or 6 member heterocycles, such as a phenanthridine ring, an acridine ring, and a phenazme 
ring condensed to the hydrocarbon ring can be illustrated. As a heterocycle which has an oxygen atom as a 
hetero atom, the condensation heterocycle which 5 members or 6 member heterocycles. such as 5 members, 
such as a furan ring, or 6 member monocycle formula heterocycle. an iso benzofuran ring, and a chromene ring, 
c ndensed to the hydrocarbon ring can be illustrated. The condensation heterocycle which 5 members or 6 
member heterocycles, such as 5 members, such as a thiophene ring, or 6 member monocycle formula 
heterocycle. and a CHIAN train ring, condensed to the hydrocarbon ring is contained in the heterocycle which 
has a sulfur atom as a hetero atom. Moreover, as a heterocycle which has a hetero atom of a different kind, the 
condensation heterocycle which 5 members or 6 member heterocycles, such as 5 members, such as a 
morpholine ring, an iso thiazole ring, and an isoxazole ring, or 6 member monocycle formula heterocycle. and a 
FENO key search in ring, condensed to the hydrocarbon ring is mentioned. 

[0024] The aromaticity heterocycles (carbazole ring etc.) which an aromaticity heterocycle. for example, 5 
members which have a nitrogen atom as a hetero atom, or 6 member heterocycles (a pyrrole ring, pyridine ring, 
etc.), 5 members that have a nitrogen atom at least as a hetero atom or 6 member heterocycle, and the 
aromatic-hydrocarbon ring (especially the benzene ring or a naphthalene ring) condensed are contained in a 
desirable heterocycle. , . 

[0025] In addition, Ring Z usually has the joint hand to the aromatic ring in order to form adjoining O-O 
combination and conjugated system. Moreover, in polycyclic **♦*, as long as it has the joint hand to the 
aromatic ring, other rings may be any of a non-aromaticity ring or an aromaticity ring, and a part of ring (a part 
of disconjugation part) may be hydrogenated. As a hydrocarbon ring by which a part of ring was hydrogenated, 
hydrogenation naphthalene rings, such as hydrogenation naphthalene rings, such as a 1 and 2- 
dihydronaphthalene ring, 2, a 3-dihydrophenalene ring. 2, 3, 3a. 4 and 5, and 6-hexahydro phenalene ring. etc. are 
mentioned. Moreover, as a heterocycle by which a part of ring was hydrogenated, a YURORIJIN ring. 9-formyl 
YURORIJIN ring, etc. are mentioned. 

[0626] C1-6 alkyl-group;C3-10 cycloalkyl machines, such as the substituent whose ring Z is various, for 
example, a methyl, and an ethyl group; C6-18 aryl-group; benzyls, such as a phenyl group, C6-12 aryl-C1-4 
alkyl-group [. such as a diphenyl methyl group. 3; — a halogen atom (a fluorine atom — ) A chlorine atom, a 
bromine atom, an iodine atom; hydroxyl; A methoxy. C1-6 alkoxy-group [, such as an ethoxy basis, ]; Hydroxy 
C1-6 alkyl-group [, such as a hydroxymethyl group. ]; carbonyl group; — carboxyl group; — C1-4 alkoxy 
carbonyl group; — C1-6 alkyl-carbonyl group; — C6-12 aryl-carbonyl group; — C1-6 acyloxy machine [, such 
as an acetyloxy machine. ]; — cyano group; — amino-group; — N-substitution amino group (a methylammo 
machine — ) Monochrome, such as a dimethylamino machine, a diethylamino machine, and a methylethylamino 
machine, or a JI C1-6 alkylamino machine, ; nitro groups, such as C 1-6 acylamino machines, such as 
monochrome, such as a phenylamino machine, or a JI C6-18 arylamino machine, and an acetamide machine; you 
may have the sulfonyl machine etc. 

[0027] For example, C1-4 alkyl group. C6-12 aryl group, a hydroxyl, C1-4 alkoxy group, the amino group, 
monochrome or a JI C1-6 alkylamino machine, monochrome or a JI C6-18 arylamino machine, a C1-4 acyloxy 
machine, a C1-4 acylamino machine, etc. are contained in a desirable substituent. It seems that electron- 
donative substituents (amino group. N-substitution amino group, etc.) are desirable as a substituent. 
[0028] In addition, especially the position of the substituent to a hydrocarbon ring or a heterocycle may not be 
restricted, for example, may be any of o- m- or p- to the benzene ring, and is usually o- and/or p-grade. 
Moreover, the aforementioned hydrocarbon ring and the heterocycle may have two or more substituents. 
[0029] As a hydrocarbon ring which has such a substituent, the benzene rings (for example, benzene ring 
replaced by at least one sort of substituents chosen from a hydroxyl, CI -4 alkoxy group, the amino group and 
monochrome, or the JI C1-4 alkylation amino group) which have a substituent are mentioned, for example. 
Moreover, as a heterocycle which has a substituent, N-substitution heterocycle [for example, the carbazole ring 
which the N-C1-4 alkyl group etc. replaced] which the C1-6 alkyl group replaced by hetero atoms (nitrogen 

atom etc.) is mentioned. . 
[0030] In a formula (I) or (II), the following combination can be illustrated as a combination of a substituent. 
[0031] XI: a cyano group — X2:cyano group R1:C1-4 alkyl group or C6-12 aryl-group R2: — the heterocycle (5 
which contains an oxygen atom as a hetero atom, or monocycle formula heterocycle of 6 members) which 
consisted of contiguity carbon atoms of Ring Z in the case of the amino group. N-monochrome, the JI C1-4 
alkylamino machine, or the compound of a formula (I) 

Z; The ring by which a part of aromaticity ring (C6-20 aryl rings, such as the benzene ring and a condensation 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2003/09/16 



hydrocarbon ring, or condensation heterocycle which the heterocycle and the aromatic-hydrocarbon ring 
condensed) which have a substituent (at least one sort chosen from a hydroxyl, C1-4 alkoxy group, the amino 
group, and N-substitution amino group), or disconjugation part of the ring was hydrogenated. 
[0032] As a typical compound expressed with a formula (I) compound [which is the benzene ring in which Ring Z 
may have the substituent — for example 2, 3-dicyano-5-amino-5-hydroxy-6-phenylmethylidene-7-methyl-4H- 

1, 4-diazepine; 2, such as 2, 3-dicyano-5-amino-5-hydroxy-6-(4-methoxypheny methylidyne)-7-methyl-4H-1, 
and 4-diazepine, 3 - Dicyano-5-amino-5-hydroxy-6~ (4-C1-4 alkoxy phenylmethylidene)-7-methyl-4H-1 , 4- 
diazepine; 2, such as 2, 3-dicyano-5-amino-5-hydroxy-6-(4-dimethylamino phenylmethylidene)-7-methyl-4H~1 , 
and 4-diazepine, 3-dicyano-5-amino-5-hydroxy-6-(4-monochrome or JI C1-4 alkylamino phenylmethylidene)- 
7-methyl-4H-1, 4-diazepine; In these compounds In] and the aforementioned compounds, such as a compound 
whose amino group of the 5th place is N-monochrome or a JI C1-4 alkylamino machine compound [whose ring Z 
is the condensation heterocycle which the condensation hydrocarbon ring or the heterocycle, and the aromatic- 
hydrocarbon ring condensed, or a ring by which a part of these rings were hydrogenated — for example 2 and 3- 
dicyano-5-monochrome or JI C1-4 alkylamino-5-hydroxy-6-(naphthalene-2-IRU-methylidyne)-7-methyl-4H-1 , 
4-diazepine, ], such as 2 and 3-dicyano-5~monochrome or JI C1-4 alkylamino-5-hydroxy-6-(9~ethyl~3- 
carbazolyl methylidyne)-7-methyl-4H-1 , and 4-diazepine, etc. is mentioned. 

[0033] moreover, compound [which formed the carbon atom with which R2 adjoins Ring Z in the compound of 
the aforementioned instantiation, and the ring as a compound of a formula (I) — for example 2 and 3-dicyano- 
4a-hydroxy-9-methyl-8-(4-monochrome or JI C1-4 alkylamino phenyl)- 4H, 6H, 7H-OKISA cyclo C4-8 [2 and 
3-ARUKANO e]-1, and 4-diazepine] — In these compounds, the compound whose ring Z is the condensation 
heterocycle which the condensation hydrocarbon ring or the heterocycle, and the aromatic-hydrocarbon ring 
condensed, or a ring by which a part of these rings were hydrogenated is mentioned. 

[0034] As a typical compound expressed with a formula (II) compound [which is the benzene ring in which Ring Z 
may have the substituent — for example 2, 3-dicyano-5-amino-7- (2-phenyl ethene-1-IRU)-6H-1, 4-diazepine; 

2, such as 2, 3-dicyano-5-amino-7-(2-(4-methoxypheny) ethene-1-IRU)-6H-1 , and 4-diazepine, 3-dicyano-5- 
amino _7_ Q [ 2 -] Ethene-1-IRU-6H-1, 4-diazepine; 2, such as 2, 3-dicyano-5-amino-7-(2-(4-dimethylamino 
phenyl) ethene-1-IRU)-6H-1 , and 4-diazepine, 3-dicyano-5-amino-7- (4-C1-4 alkoxy phenyl) (2-(4- 
monochrome or JI C1-4 alkylamino phenyl) ethene-1-IRU)-6H-1, 4-diazepine; In these compounds In 
compound] whose amino group of the 5th place is N-monochrome or a JI C1-4 alkylamino machine, and the 
aforementioned compound compound [whose ring Z is the aromaticity heterocycle which the condensation 
polycyclic formula carbonization water prime ring or the heterocycle, and the aromatic-hydrocarbon ring 
condensed, or a ring by which a part of these rings were hydrogenated — for example 2 and 3-dicyano-5- 
monochrome or JI C1-4 alkylamino-7-(2-(phenaIene-2-IRU) ethene-1-IRU)-6H-1, 4-diazepine, 2 and 3- 
dicyano-5-monochrome or JI C1-4 alkylamino-7-[(9-ethyl-3-carbazolyl )vinyl-1-IRU]-6H-1 , and 4-diazepine 
etc. — etc. — it is mentioned 

[0035] The compound of the [manufacture method] this invention can be prepared for example, according to the 
following reaction formula (1). 
[0036] 
[Formula 7] 
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[0037] (The inside of a formula, X1, X2, R1 and R2, and Ring Z are the same as the above) 
A formula (I) or the compound of (II) can be obtained by making a formula (la) or (Ha) the compound (these 
structural isomers being included) expressed react with the compound expressed with a formula (III). 
[0038] As a compound expressed with a formula (la), N-substitution diaminomaleonitriles (for example, [1, such 
as 1-[N-(4-Cl-4 alkylamino-4-oxo-2-BUTENIRU)] amino-2-amino-1 and 2-dicyano ethene, and 2-dicyano 
ethenes] etc.) are mentioned. As a compound expressed with (Ha), 2 and 3-dicyano JIASEPIN [for example, the 
azepine corresponding to the compound of the aforementioned formulas (II), such as the N-C1-4 alkylamino-7- 
methyl -1 and 4-diazepine, in 2 and 3-dicyano-5-amino **] is mentioned. As a typical compound expressed with 
a formula (III) aldehydes [(a benzaldehyde — ), for example, the aldehydes whose ring Z is the benzene ring A 
halo benzaldehyde, an amino benzaldehyde, N-substitution amino benzaldehyde (especially) A N-C1-4 alkylation 
amino benzaldehyde, a phenolaldehyde, aldehydes (naphthalene carbaldehyde — ) whose; rings Z are 
condensation polycyclic formula carbonization water prime rings, such as a C1-4 alkoxy benzaldehyde Phenalene 
carbaldehyde etc.; aldehydes] (9-ethyl-3-formyl carbazole etc.) which is the heterocycle of 5 members in which 
Ring Z contains a nitrogen atom as a hetero atom, or 6 members, or the condensation heterocycle of a 
heterocycle and a hydrocarbon ring is mentioned, the amount of the compound used expressed with a formula 
(III) — a formula (la) — or (Ha) 1-3 mols are about 1-1.5 mols preferably to one mol of compounds 
[0039] A solvent with the aforementioned reaction inactive for a reaction, for example, aliphatic hydrocarbon, 
(hexane etc.) alicycle group hydrocarbons (cyclohexane etc.) and aromatic hydrocarbons (benzene — ) 
halogenated hydrocarbons, such as toluene, and alcohols (chloroform etc.) (a methanol — ) ester (ethyl acetate - 
-), such as ethanol, isopropyl alcohol, and a butanol butyl acetate, an isobutyl acetate, and ether (a dioxane and 
diethylether — ) amides (a formamide and an acetamide — ) f such as a tetrahydrofuran A dimethylformamide 
(DMF), a dimethylacetamide, etc. can be performed under existence of nitril and sulfoxides (an acetonitrile, 
benzonitrile, etc.) (dimethyl sulfoxide). Moreover, you may use catalysts (for example, base catalysts, such as a 
pyridine and a piperidine etc.) as occasion demands, the amount of the catalyst used — the aforementioned 
formula (la) — or (Ha) can be chosen from the range of about 0.001-1 mol to one mol of compounds 
[0040] When using a solvent, reaction temperature can be chosen from the range of 0 degree C - reflux 
temperature, for example, is about 60-100 degrees C preferably 50-120 degrees C. A reaction can be performed 
under an ordinary pressure, reduced pressure, or pressurization. You may perform a reaction under the 
atmosphere of inert gas (for example, nitrogen, an argon, helium, etc.). 

[0041] The compound (I) generated by the above-mentioned reaction or (II) can carry out separation refining 
easily after a reaction end by separation meanses, such as the method of common use, for example, filtration, 
concentration, distillation, extraction, crystallization, recrystallization, and a column chromatography, and the 
separation means which combined these. 

[0042] the aforementioned reaction — the compound of a formula (la) — it reacts efficiently with aldehydes and 
and (Ha) forms a carbon-carbon double bond, probably because the structural isomer of a compound has an 
enamine skeleton It seems that therefore, the reaction of the aforementioned formula (la), or (Ha) the compound 
and aldehydes (HI) expressed occurs by the part (namely, part in which an azepine ring can form conjugated 
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system (part which can form the planar structure)) which is easy to form the part or enamine skeleton wh.ch has 
an enamine skeleton. That is. in the compound of a formula (la), to R2, it is in a flat-surface state mostly, and 
since conjugated system can be formed, the carbon atom of beta or gamma grade tends to form an enam.ne 
skeleton also in any of the aforementioned carbon atom. Therefore, aldehydes and the part which reacts are 
either of the aforementioned carbon atoms. 

[0043] It seems that the reaction of aldehydes occurs in the compound of a formula (Ha) at the react.on of the 
compound of a formula (Ha), and aldehydes on the other hand by the 7th place which can form an enam.ne frame 
since the carbon atom of the 6th place cannot form not a flat-surface state but an enam.ne frame^ 
[0044] In addition, in a formula (la), although the carbon atom of the 6th place (beta grade) forms the r.ng when 
the carbon atom and ring whose R2 is beta grade are formed, it reacts with aldehydes by the 6th place, and a 
ring expansion (ring-expantion) is started and it reacts. The compound with which the number of **** of the 
aforementioned ring increased the obtained compound one time is obtained. 

[0045] In addition, a formula (la) or (Ha) the compound expressed, and aldehydes may use commercial elegance, 
and they may manufacture it by the method of common use. You may prepare especially a formula (la) or Ulaj 
the compound expressed by the following reaction formula (2). 
[0046] 



[Formula 8] 
fil&ifi (2) 

X 1 V „NH 2 



H R 1 



X 2 \h 2 °-<^ # : X* NH_ Q A^ 

(IV) (V) <I„) 




("_1> 



[0047] (The inside of a formula, and XI, X2, R1 and R2 are the same as the above) 

By making the compound expressed with a formula (IV), and the compound expressed with a formula (V) react 
(condensation), the compound expressed with a formula (la) is generable. The compound expressed with a 
formula (Hal) by carrying out dehydration processing of the compound of a formula (la) as occasion demands can 
be obtained. In addition, the compound expressed with a formula (Ha) corresponds, when R1 of the compound of 
the aforementioned formula (IlaD is a methyl group. 

[0048] As a typical compound expressed with a formula (IV). diamines (for example, [1. 2-d.cyano -1. 2-diamino 
ethene (diaminomaleonitrile), 1-cyano-2-(dimethylamino)-1 , 2-diamino ethene. 1, a 2-dicyano-2-(benzylam.no)- 
1 -amino ethene], etc.) are mentioned. As a typical compound expressed with a formula (V) D.ketone compound L. 
for example, an acetylacetone, a benzoylacetone. 1, such as a dibenzoylmethane , 3-JI C2-12 acyl ™*ane;3- 
acetyl cyclo PENTA-2-ON. 1 - OKISA-3-acetyl-cyclo PENTA-2-ON, 1-OKISA-3-acetyl cyclohexa-2-ON, 3- 
C2-12 acyl cyclo PENTA-2-ON], such as 3-benzyl cyclohexa-2-ON and 1 -OKISA-3-benzyl cyclo PENTAG- 
ON etc is mentioned. In addition, such diamines and diketones may use commercial elegance and they may 
manufacture it by the method of common use. For example, the diketones which form the carbon atom whose 
R2 is beta grade, and the ring can be manufactured by presenting condensation (the condensat.on react.on of a 
hydroxy! and a carboxyl group, condensation reaction of a carboxyl group and the amino group, etc.) etc with the 
diketones which have reactant machines (a hydroxy!, a carboxyl group, the amino group, halogen atom, etc.) in 
the carbon atom of R2 and beta grade. 
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[0049] The 1-3 mols of the amount of the compound used of a formula (V) are usually about 1-1.5 mols 
preferably to one mol of compounds of a formula (IV). 

[0050] You may perform the aforementioned condensation reaction under existence of a catalyst or 
nonexistence As a catalyst, the catalyst of common use, for example, an acid catalyst, (for example, organic 
acids such as inorganic acids, such as a sulfuric acid, a phosphoric acid, and a hydrochloric acid, an acetic acid 
a sulfonic acid and p-toluenesulfonic acid), base catalysts (for example, a hydroxide or an oxide of amines, such 
as a piperidine, alkali, or alkaline earth metal etc.), etc. are mentioned. The amount of the catalyst used can be 
chosen from the range of about 0.001-1 mol to one mol of compounds of the aforementioned formula (IV). 
Mereover, you may use dehydrating agents, such as a phosphorus pentaoxide. 

[0051] In addition, you may perform a condensation reaction for a reaction in an inactive solvent. The solvents 
(benzene etc.) of the aforementioned instantiation can be used as a solvent. Moreover, when using a solvent, 
reaction temperature can be chosen from the range of 0 degree C - reflux temperature, for example, is about 
60-100 degrees C preferably 50-120 degrees C. A reaction can be performed under an ordinary pressure, 
reduced pressure, or pressurization. You may perform a reaction under the atmosphere of inert gas (for example, 
nitrogen, an argon, helium, etc.). The compound generated by the above-mentioned condensation reaction can 
carry out separation refining easily by the separation means of the aforementioned instantiation etc. after a 

reaction end. . , . 

[0052] The special feature of the compound of this invention is in the point which can emit light by the external 
energy supply (optical irradiation and operation of electric field) by having the specific structure (ring which is 
got blocked and expressed with an azepine ring and Ring Z) expressed with the aforementioned formula (I) or (II). 
If it is the wavelength which can excite a formula (I) or the azepine compound of (II) as optical irradiation, it is 
not restricted especially, for example, ultraviolet rays (400nm or less), a visible ray (360-860nm (preferably 400- 
760nm still more preferably 400-700nm) grade), etc. can be used. Moreover, luminescence wavelength changes 
with the kind of substituent, substitution parts, etc. in the wavelength region (for example, 400-900nm. preferably 
400-800nm, still more preferably range about 400-700nm (purple - red)) of the large range. Furthermore, 
although the azepine compound (I) of this invention or (II) changes with the kinds and substitution parts of a 
substituent, it has a big molar extinction coefficient while it presents purple - red (especially yellow - red). It 
seems that such coloring takes place for the charge transfer in a molecule which an electronic suction nature 
machine (acceptor) with the powerful azepine ring which has a cyano group in a molecule etc., and the 
aromaticity ring of Z commit as an electron repelling group. 

[0053] A formula (I) or the compound of (II) emits fluorescence by optical (especially light) irradiation among a 
solution. It seems that fluorescence wavelength changes in the aforementioned wavelength region, and it has 
flu rescence in many cases comparatively with the compound of this invention especially in a long wavelength 
region (about 500-700nm, preferably about 530-700nm : yellow - red) probably because this ring works as a 
powerful electronic suction nature machine, although an azepine ring is the non-planar structure. 
[0054] Moreover, with the compound of this invention, light can be emitted by operation (pouring of a carrier) of 
electric field. Luminescence wavelength is selectable in the aforementioned wavelength region. Furthermore, with 
the compound of this invention, light can be comparatively emitted also in a long wavelength region (about 500- 
700nm, preferably about 550-700nm : yellow - red). Therefore, the compound of this invention is useful also as 
an emission center compound of an organic EL element. 

[0055] In addition, the effect of a substituent exerted on an absorbancy index or luminescence wavelength can 
be checked in the compound of a formula (I), and the compound of a formula (II) by comparing the absorption 
spectrum and fluorescence spectrum which the substituent was changed and measured it. 
[0056] For example, in an absorption spectrum, the absorbancy index of a formula (I) or the compound of (II) 
changes with the substituents of R2. For example, in the case of the compound whose R2 is the small basis (the 
monochrome or JI C1-4 alkylamino machine) and the bulky bases of rotation flexibility (C6-12 aryl group etc.), 
steric hindrance to an absorbancy index becomes small. Moreover, in the case of the compound which are the 
bases (aromatic machines, such as C6-12 aryl group etc.) in which R2 tends to form conjugated system, in a 
fluorescence spectrum, it has the absorption maximum in a long wavelength region. Therefore, in the compound 
of a formula (II), since it has three double bonds in an azepine ring, it is easy to form pi conjugated system and 
fluorescence is emitted in a long wavelength region compared with the compound of the formula (I) which has 
same R2 set Thus even if it is the compound which has the same skeleton, while luminescence wavelength is 
broadly controllable by changing a substituent, luminescence of a long wavelength region is possible. Moreover, 
according to the ease (the ease of forming of conjugated system) of carrying out of an energy transfer, 
luminescence wavelength is also controllable. 
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[0057] Moreover, when R2 sets are electron repelling groups (JI C1-4 alkylamino machine etc.), the new charge 
transfer in a molecule from R2 set to an azepine ring arises, and fluorescence may be emitted in a different 
wavelength region from the charge transfer in a molecule of Ring Z and an azepine ring. In this case, each 
fluorescence intensity is small compared with the compound which does not have the electron repelling group in 
R2 set. 

[0058] Moreover, in order that a formula (I) or the compound of (II) may show the same properties (optical 
irradiation or luminescence by operation of electric field) also not only in the inside of a solution but in a solid- 
state (for example, thin film to which the vacuum evaporationo of the compound was carried out), only as a 
liquid, it is usable also as solid-states (for example, a film, powder, a particle, etc.), and the use is not restricted. 
Ir> addition, in a solid-state, fluorescence may be emitted in a long wavelength region from the fluorescence 
wavelength in the inside of a solution by the intermolecular interaction. 

[0059] Since the compound of this invention can emit light by optical irradiation or operation of electric field, it 
can be used in various fields as high-performance material. For example, it is useful also as a display material 
(for example, light-emitting-device material, such as electroluminescence material) etc. only as a fluorescence 
material (a fluorescent pigment, a fluorescence flaw-detection agent, a fluorescence white color, especially 
fluorescence material, such as a fluorescent dye) etc. 

[0060] The organic EL element of a [organic electroluminescent-element] this invention consists of an electrode 
of a couple, and an organic layer by which it is placed between inter-electrode [ these ], and the aforementioned 
organic layer contains the compound expressed with the aforementioned formula (I) or (II) at least. Especially the 
layer containing the aforementioned formula (I) or the compound of (II) forms a luminescence field, and 
constitutes a luminous layer. A luminous layer may use independently the formula (I) in which coat formation is 
possible, or the compound of (II), and may constitute it from that coat formation is possible, or the formula (I) of 
a non-coat plasticity or the compound of (II) and the binder that has film forming ability. As a binder, the resin 
(thermoplastics, thermosetting resin) which has film forming ability can usually be used. 

[0061] As thermoplastics, for example Polyethylene, polypropylene, an ethylene propylene rubber, Olefin system 
resins, such as a polybutene; Polystyrene, rubber denaturation polystyrene (HIPS etc.), Styrene resins, such as 
an acrylonitrile styrene copolymer and acrylonitrile-butadiene-styrene copolymer; An acrylic resin [(meta) acrylic 
monomer for example, methyl (meta) acrylate and ethyl (meta) acrylate — C1-6 alkyl (meta) acrylate, such as 
butyl (meta) acrylate, Hydroxy C2-4 alkyl (meta) acrylate, such as hydroxyethyl (meta) acrylate and 
hydroxypropyl (meta) acrylate, Independent or copolymers, such as glycidyl (meta) acrylate, an acrylic acid 
(meta), and acrylonitrile (meta), Copolymers [ of the aforementioned (meta) acrylate system monomer and 
copolymerization nature monomers (for example, aromatic vinyl monomers, such as styrene etc.) ] (methyl 
methacrylate-styrene copolymer etc.)]; Polyvinyl alcohol, Vinyl alcohol system polymers, such as an ethylene- 
vinyl alcohol copolymer, A polyvinyl chloride, a vinyl chloride vinyl acetate copolymer, a polyvinylidene chloride, 
Vinyl system resin;6-nylon, such as polyvinyl acetate, an ethylene vinylacetate copolymer, and a polyvinyl acetyl, 
polyamide system resin; polyester resin [, such as 6 and 6-nylon, 6, 10-nylon, 6, and 12-nylon, — for example 
Polyalkylene terephthalate (a polyethylene terephthalate, polybutylene terephthalate, etc.), alkylene ant rate 
system resins, such as polyalkylene naphthalate, or alkylene ant RETOKO polyester resin]; fluorine system resin; 

— polycarbonate; — polyacetal; — polyphenylene-ether; — polyphenylene-sulfide; — polyether sulphone; — 
polyether ketone; — thermoplastic polyimide; — thermoplastic polyurethane; — norbornene system polymer etc. 
is mentioned 

[0062] As thermosetting resin, phenol resin, amino resin (a urea-resin, melamine resin, etc.), thermosetting 
acrylics, an unsaturated polyester resin, alkyd resin, a diallyl phthalate resin, an epoxy resin, silicone resin, etc. 
are mentioned. 

[0063] These binders are independent, or you may use them, combining them two or more sorts. 

[0064] the content of a formula (I) or the compound of (II) — the binder 100 weight section — receiving — 0.01 

- 10 weight section — desirable — 0.05 - 5 weight section — it is 0.1 - 3 weight section grade still more 
preferably 

[0065] Moreover, you may make a luminous layer contain other emission center compounds as occasion 
demands. As other emission center compounds, for example Screw (C1-6 alkyl-benzo OKISAZOIRU) thiophenes, 
such as a 2 and 5-screw (5-tert-butyl-2-benzo OKISAZOIRU)-thiophene, Coumarins, such as the Nile red, a 
coumarin 6 and a coumarin 7 Oxygen atoms, such as 4-(dicyano C1-4 alkylene)-2-C1-4 alkyl-6-(p-JI C1-4 
alkylamino styryl)-4H-pyrans, such as a 4-(dicyanomethylene)-2-methyl-6-(p-dimethylaminostyryl)-4H-pyran. 
and a Quinacridone, The heterocyclic compound containing at least one sort of hetero atoms chosen from the 
nitrogen atom and the sulfur atom; Rubrene, Condensation polynuclear hydrocarbons, such as a perylene; 
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Screws, such as tetrapod C6-12 aryl-1,3-butadiene;1, such as 1. 1, 4, and 4-tetrapod phenyl-1 ,3-butadiene 
(TPB), and 4-screw (2-(4-ethyl phenyl) ethynyl) benzene Benzene; (2-(4-C1~4 alkylphenyl) C2-4 alkynyl) Screw 
(2 and 2'-JI C6-12 aryl vinyl) biphenyls, such as a 4.4'-screw (2 and 2-diphenyl vinyl) biphenyl, etc. are 
mentioned. These emission center compounds are independent or they can be used, combining them two or 
more sorts. The content of these emission center compounds is chosen in the range which does not affect the 
luminous efficiency of the aforementioned formula (I) or the compound of (II), and is 0.1 - 3 weight section grade 
preferably to the binder 100 weight section to 0.01 - 10 weight section, 0.05 - 5 weight section, and a pan. the 
rate of a formula (I), or the compound of (II) and other emission center compounds — the former / latter (weight 
ratio) =40 / 60 - 100/0 — desirable — 50 / 50 - 95/5 — it is about 60 / 40 to 90/10 still more preferably 
[0066] You may give an electronic transportation function and/or a hole transportation function to the luminous 
layer containing a formula (I) or the compound of (II) as occasion demands. In order to give such a function, the 
organic macromolecule or compound which has the aforementioned function in (1) luminous layer may be added, 
and the laminating of the layer which has the (2) aforementioned functions may be carried out. In the case of (1), 
the organic EL element of monolayer structure can be formed. 

[0067] As an organic macromolecule which has at least one function chosen from the aforementioned electronic 
transportation function and the hole transportation function for example, the vinyl system polymer which has at 
least one sort of functional groups chosen as the principal chain or the side chain from the hole transportation 
functional group and the electronic transportation functional group, for example, polyphenylene vinylenes [, 
for example A polyphenylene vinylene, poly (2, 5-dimethoxy phenylenevinylene), independent or copolymer]; 
polyphenylenes (especially poly para-phenylene) [of the C6-12 arylene vinylene which may have substituents 
(C1-10 alkoxy group etc.), such as a poly naphthalene vinylene, — for example Independent or copolymer] of a 
phenylene which may have substituents (C1-10 alkoxy group etc.), such as poly para-phenylene, Pori 2, and 5- 
dimethoxy PARAFENIREN; Poly C 1-20 alkyl thiophenes, such as poly thiophenes [poly (3-alkyl thiophene) Poly 
C 3-20 cycloalkyl thiophenes, such as poly (3-cyclohexyl thiophene) Poly () [ 3-] The poly fluorenes which may 
have substituents (C1-10 alkyl group), such as a thiophene, such as independent or a copolymer]; poly C 1-20 
alkyl fluorene of C6-20 aryl thiophenes; Polly N-vinylcarbazole (PVK), (4-n-hexyl phenyl) Polly 4-N and N- 
diphenylamino styrene, poly (N-(p-diphenylamino) phenyl methacrylamide), Poly (N, N'-diphenyl-N, the N'-screw 
(3-methylphenyl) -1, the 1 '-biphenyl -4, 4-diamino methacrylamide) (PTPDMA), Polly 4- The vinyl system 
polymer which has at least one sort of functional groups chosen from the hole transportation functional group 
and the electronic transportation functional group as a principal chain or side chains, such as styrene; Poly C 1- 
4 alkyl phenylsilane [, such as a poly methylphenyl silane, ]; (5-naphthyi -1,3, 4-OKISA diazole) Polymer; which 
has an aromatic-amine derivative in a side chain or a principal chain, or these copolymers are mentioned. These 
resins are independent, or you may use them, combining them two or more sorts. As a desirable target, the 
copolymer which contains Polly N-vinylcarbazole or N-vinylcarbazole as a principal component (50 % of the 
weight or more, preferably about 60 - 98 % of the weight), the polymer which has an aromatic-amine derivative in 
a side chain or a principal chain are desirable. 

[0068] PVK is amorphous and excellent in thermal resistance (glass-transition-temperature Tg:224 degree C). 
although especially the polymerization degree of Above PVK is not restricted — 100-1000 — it is 200 to about 
800 preferably 

[0069] the case where a luminous layer is constituted from the above (I), or the compound and the 
aforementioned organic macromolecule of (II) — the content of a formula (I) or the compound of (II) the 
aforementioned organic macromolecule 100 weight section — receiving — 0.01 - 10 weight section desirable 
— 0.05 - 5 weight section — it is 0.1 - 3 weight section grade still more preferably 

[0070] In addition, you may make the luminous layer which consisted of a formula (I), or the compound and the 
aforementioned organic macromolecule of (II) contain the compound which has an electronic transportation 
function or a hole transportation function if needed. 

[0071] as the compound which has an electronic transportation function — OKISA diazole derivative [ — for 
example 2-(4-biphenyl)-5-(4-tert~buthylphenyl)- 1, 3, and 4-OKISA diazole (PBD) — 2, 5-screw (1-naphthyl) - 
1, 3, 4-OKISA diazole (BND), 1 and 3-screw [— 5-(4-tert-buthylphenyl)- 1, 3, and 4-OKISA diazole] benzene 
(BPOB) —1,3, and 5-tris [— 5-(4-tert-buthylphenyl)- all [ 1, 3, and 4-OKISAJIA ] — ] benzene (TPOB) — 1, 
3, and 5-tris '[— 5-( 1-naphthyl)- 1, 3, and 4-OKISA diazole] — OKISA diazole derivative]; diphenoquinone 
[which has the C6-20 aryl group which may have substituents, such as benzene (TNOB), — for example 3, 5, 3', 
diphenoquinone;1 that may have substituents (C1-10 alkyl group etc.), such as 5-tetrakis-tert-butyl 
diphenoquinone. 2, 3 and 4, 5-pen terphenyl -1, 3-cyclopentadiene (PPCP); Tris (8-quinolinolato) Quinolinic acid 
complexes, such as an aluminum (III) complex, a screw (benzo quinolinolato) beryllium complex, and a tris (10- 
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hydroxy BENZO [h] quinolilato) beryllium complex, are mentioned. Especially, PBD is desirable. 

[0072] as the compound which has a hole transportation function — N and N' - diphenyl-N and NT — the 

screw (3-methylphenyl) -1 and V - the - biphenyl -4 and 4' - diamine (TPD) - N and N - d.pheny -N and N - 

- the - screw (1-naphthyl) -1 and V — the - biphenyl -4 and 4' - diamine (NPD) - 1 and 1 -screw |[(G 4- 
tolylamino )phenyl] cyclohexane. N, N, N\ the N'-tetrapod (3-methylphenyl) -1, 3-diaminobenzene (PDA), 4 4 . a 
4"-tris (3-methylphenyl phenylamino) triphenylamine (m-MTDATA). 4, 4. a 4 -bis <1-n»P"*hy' phenylam.no) 
triphenylamine (1-TNATA). 4, 4'. a 4"-tris (2-naphthyl phenylamino) triphenylamine (2-TNATA), 4. 4 a 4 -TORI 
(N-carbazolyl) triphenylamine (TCTA), Aromatic tertiary amine, such as 1. 3, and 5-tns [4-(3-methylphenyl 
phenylamino) phenyl] benzene (m-MTDAPB) and a triphenylamine; phthalocyanines are mentioned. 

[0073] The compound which has the aforementioned electronic transportation function or a hole transportat.on 
function is independent, or you may use it, combining it two or more sorts. 

[0074] the content of a compound which has an electron and/or a hole transportation function — the binder 
(and/or aforementioned organic macromolecule) 100 weight section — receiving — the 10 - 200 weight section 

— desirable — the 30 - 150 weight section — it is a 50 - 130 weight section grade still more preferably 
[0075] In addition, when the luminous layer does not possess one of functions among an electronic 
transportation function and a hole transportation function, or when raising each function, you may carry out the 
laminating of the layer which has the function by the conventional methods (for example, a vacuum deposition 
the solution applying method, etc.). Even if these layers are low molecular weight compounds, they may be high 

molecular compounds. . .... . . 

[0076] Especially the thickness of each class which constitutes an organic layer is not restricted, but is about 
15-300nm 10-500nm still more preferably especially 5-800nm preferably 1nm - 1 micrometer, respectively. 
[0077] As an anode plate of an organic EL element, the transparent electrode (for example, indium-stannic-acid 
ghost (ITO) electrode) formed by the methods (vacuum deposition method etc.) of common use is used, and the 
small high conductivity metals (for example, magnesium, a lithium, aluminum, or silver etc.) of a work function are 
used as cathode. In using magnesium as cathode, in order to raise an adhesive property with the film for organic 
EL elements, you may carry out vapor codeposition to a little (for example. 1 - 10 % of the weight) silver. 
[0078] Especially as the manufacture method of the organic electroluminescent element of this invention, it is 
not restricted but can manufacture by the method of common use. For example, the coat of the aforementioned 
transparent electrodes (ITO electrode etc.) is made to form on a transparent substrate, on this ITO electrode, it 
applies or casts by the methods (for example, the spin coating method, the cast method, etc.) of common use of 
the application liquid containing a formula (I) or the compound of (II) etc., and organic layers (luminous layer etc.) 
are formed It can manufacture by making cathode form by the vacuum deposition etc. on this organic layer 
furthermore. Moreover, you may carry out the laminating of the layer which has electronic transportation and/or 
a hole transportation function as occasion demands on an anode plate or a luminous layer by the method of 
common use, such as vacuum evaporationo and an application. 

[0079] In addition as a substrate, transparent substrates (for example, a macromolecule sheet or films, such as 
polyester, such as glass plates, such as a soda glass, an alkali free glass, and quartz glass, or a polysulfone, and 
polyether sulphone etc.) are mentioned to the grade which can penetrate luminescence from an emission center 
compound, for example. When producing a flexible organic EL element, a high polymer film is desirable. 
[0080] Although especially the thickness of the organic whole (an organic layer, electrode, etc.) EL element is 
not restricted, it is 300nm - about 5 micrometers still more preferably 100nm - 8 micrometers preferably 50nm - 
10 micrometers. . 

[0081] According to this invention, since the azepine compound of specific structure is used as an organic layer 
(especially luminous layer) of an organic EL element, luminescence wavelength is controllable. Furthermore, 
according to this invention, the aforementioned azepine compound can obtain the organic EL element excellent 
in the high endurance which shows high brightness, while luminescence of a long wavelength region (about 530 
700nm : yellow - red) is comparatively possible, although azepine ring part grade has the non-planar structure. 
[0082] 

[Effect of the Invention] With the compound of this invention, since it has an azepine ring and the specific ring Z, 
light can be emitted by optical irradiation or operation of electric field. Therefore, it is useful as high 
performance material, such as fluorescence material and display material. Since light can be emitted, especially 
the compound that emits light in an operation of electric field can control the luminescence wavelength of an 
organic EL element in a wide range wavelength region, while it is useful as an emission center compound of an 
organic EL element. 
[0083] 
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[Example] this invention is not limited by these examples although this invention is explained more below at a 
detail based on an example. 

[0084] In addition, the analytical method in an example is shown below. 

[0085] 1 H-NMR spectrum and 13 C-NMR spectrum were measured with the Varian Unity-plus 300NMR 
spectrometer among JU terrorism chloroform or JU terrorism dimethyl sulfoxide, using a tetramethylsilane as an 
internal standard. The mass spectrum was measured using GCMS-QP5000 spectrometer (Shimadzu Corp. 
make), the melting point — an amendment — it measured with the melting point equipment made from 
Yamamoto (MP-21) without things Elemental analysis was measured by CHN MT-3 made from Yanaco recorder. 
Moreover, the Wako gel C-300 (silica gel) was used for the column chromatography. 

[0086] In chloroform, UV / visible spectrum, and the fluorescence spectrum made it dissolve at a rate of 1.5x10- 
5 mol/L, and measured the azepine compound obtained in the example and the synthetic example using tl-2010 
spectrometer (made in Hitachi), and the F-4500 fluorescence spectrometer (made in Hitachi), respectively. 
[0087] In addition, the product made from Japanese Soda was used for diamino MAREO nitril as a start raw 
material. 1-dimethylamino butane -1, 3-dione, and 3-acetyl OKISASHIKUROPENTA-2-ON used the Daicel 
Chemical Industries, Ltd. make. Commercial elegance was used for reagents other than this, without refining. 
[0088] Among synthetic example 1 benzene 50mL, as the 10mm mol of diamino MAREO nitril, and diketones, 
Dean-Stark trap was flowed back in the flask which it had for 3 hours in 1 -phenyl butane -1, the 10mm mol of 
3-dione, and the mixture of 30mg of oxalic acid, and the generated water was removed. Mixture was cooled to 
the room temperature and benzene was removed under reduced pressure. The residue was washed with water 
and filtered. Precipitate was isolated with the silica gel column chromatography using chloroform as an eluate, 
recrystallization refined, and N-(4-phenyl-4-oxo-2-butene-2-IRU) diamino MAREO nitril (3b) was obtained at 
82% of yield. An analysis result is shown below. 

[0089] Melting point (decomposition): 146-148 degree-CNMRdeltaH(CDCI3):12.26 (1H, broad, NH), 7.83 (2H, d, 
phenyl proton), 7.47 (3H, m, phenyl proton), 5.95 (1H, s, 6-H) f 5.23 (2H, broad, NH2), 2.07 (3H, s, CH3) 
Elemental analysis C (%) H (%) N (%) theoretical value 66.65 4.79 22.21 actual measurements 65.94 4.74 As 
example of 23.13 mass-spectrum m/e(M+):252 composition 2 diketones N-(4-ethoxy-4-oxo-2-butene-2-IRU) 
diamino MAREO nitril (3c) was obtained at 58% of yield like the synthetic example 1 except using 1-ethoxy 
butane -1 and 3-dione. An analysis result is shown below. 

[0090] Melting point (decomposition): 154-155 degree-CNMRdeltaH(CDCI3):9.45 (1H, s, NH), 4.91 (1H, broad, 6- 
H), 4.68 (2H. broad, NH2), 4.13 (2H, q, J= 7.2, CH2), 2.06 (3H, s, CH3), 1.28 (3H, t, J= 7.2, CH3) 
Elemental analysis C (%) H (%) N (%) theoretical value 54.54 5.49 25.44 actual measurements 54.33 5.57 As 
example of 25.46 mass-spectrum m/e(M+):220 composition 3 diketones N-(4-dimethylamino-4-oxo-2-butene- 
2-IRU) diaminomaleonitrile (3d) was obtained at 83% of yield like the synthetic example 1 except using 1- 
dimethylamino butane -1 and 3-dione. An analysis result is shown below. 

[0091] Melting point (decomposition) : 149-151 degree-CNMRdeltaH(d6-DMSO):10.34 (1H, s, NH), 7.40 (2H, s, 
NH2), 5.17 (1H, s, 6-H), 2.96 (3H, broad, NMe). 2.83 (3H, broad, NMe), 1.89(3H, s, CH3);(CDCI3):3.55 (2H, s, NH2), 
3.00 (3H, s, NMe), 2.93 (3H, s, NMe), 2.29 (3H, s, CH3) 

Elemental analysis C (%) H (%) N (%) theoretical value 54.78 5.98 31.94 actual measurements 54.66 5.96 As 
example of 31.92 mass-spectrum m/e(M+):219 composition 4 diketones N-[1-(2-oxo oxacyclopentane-3- 
ylidene) ethyl] diaminomaleonitrile (3e) was obtained at 75% of yield like the synthetic example 1 except using 3- 
acetyl OKISASHIKUROPENTA-2-ON. An analysis result is shown below. 

[0092] Melting point (decomposition) : 147-148 degree-CNMRdeltaH(CDCI3):8.97 (1H, s, NH), 4.79 (2H, broad, 
NH2) 4.39 (2H, t, J= 7.8, OCH2), 2.91 (2H, t, J= 7.8, CH2) 2.08(3H, d, J= 0.9, CH3);(d6-DMSO):8.50 (1H, s, NH), 
7.59 (2H, s, NH2), 4.26 (2H, t, J= 7.8, OCH2), 2.83 (2H, t, J= 7.8, CH2), 1.90 (3H, s, CH3) 

Elemental analysis C (%) H (%) N (%) theoretical value 55.04 4.62 25.68 actual measurements 54.80 4.64 1 -methyl 
butane -1 and 3-dione 50 millimole and the mixture of 2.6g of phosphorus pentaoxides were flowed back in the 
flask as diaminomaleonitrile 50 millimole and diketones for 6 hours among example of 25.69 mass-spectrum m/ e 
(M+):218 composition 5 ethanol 200mL Mixture was cooled to the room temperature and ethanol was 
evaporated to 40mL(s). The separated precipitate was filtered, and it dried, and isolated with the silica gel 
column chromatography using chloroform as an eluate, recrystallization refined, and 2, 3-dicyano -5, 7-dimethyl- 
6H-1 and 4-diazepine (4a) was obtained. An analysis result is shown below. 

[0093] Melting point (decomposition) : 2.30 (6H, s, 2CH3) 199-200 degree-CNMRdeltaH(CDCI3):4.27 (1H, broad, 
CH2), 1.85 (1H ( broad, CH2) 

Mass-spectrum m/e(M+): As example of 172 composition 6 diketones, 2, 3-dicyano~7-methyl-5-phenyl-6H-1 , 
and 4-diazepine (4b) was obtained like the synthetic example 5 except using 1 -phenyl butane -1 and 3-dione. An 
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analysis result is shown below. 

[0094] Melting point (decomposition): 126-127 degree-CNMRdeltaH(CDCI3):8.01 (2H, d, J= 8.2. phenyl protons), 
7.62 (1H, m. phenyl proton), 7.56 (2H. m, phenyl proton), 5.06 (1H, d, J= 10, CH2). 2.22 (3H, s, CH3), 1.87 (1H, d. 
j'=-"|0 CH2) 

Mass-spectrum m/e(M+): Among example of 234 composition 7 benzene 50mL, Dean-Stark trap was flowed 
back in the flask which it had for 6 hours in compound 3b (five millimole) of the synthetic example 1 , 4- 
diethylamino benzaldehyde 5 millimole, and the mixture of several drops of piperidines, and the generated water 
was removed. Mixture was cooled to the room temperature and the precipitate which evaporated and separated 
benzene was filtered. The silica gel column chromatography using chloroform as an eluate refined the product, 
and 2, 3-dicyano-5-hydroxy-5-phenyl-7-methyl-6-[(4-dimethylamino phenyl )methylidyne]-4H-1, and 4- 
diazepine (5b) was obtained at 1 2% of yield. An analysis result is shown below. 

[0095] Melting point (decomposition) : 180-183 degree-CNMRdeltaH-(CDCI3): 13.92 (1H, s, NH). 8.39 (1H. s, OH) 
8 07 (2H broad, phenyl protons), 7.97 (2H, d, J= 7, phenyl protons) 7.51 (3H, m, J= 7, phenyl protons), 6.74 (2H. d, 
J= 9 phenyl protons), 6.09 (1H, s, CH). 3.49 (4H, q, J= 7.2, CH2), 2.54 (3H, s. CH3), 1.25 (6H, t, J= 7.2. CH3) 
Elemental analysis C (%) H (%) N (%) theoretical value 72.97 6.12 17.02 actual measurements 72.47 6.41 It 
replaces with 3b of the example 1 of example of 16.59 mass-spectrum m/e(M+):41 1 composition 8 compos.tion. 
2, 3-dicyano-5-hydroxy-5-ethoxy-7-methyl-6-[(4-dimethylamino phenyl )methylidyne]-4H-1, and 4-diazepine 
(5c) was obtained at 23% of yield like the synthetic example 7 except using compound 3c of the synthetic 
example 2. An analysis result is shown below. 

[0096] Melting point (decomposition) : 164-166 degree-CNMRdeltaH(CDCI3):1 1.97 (1H, s, NH). 8.33 (1H, s. OH) 
7 90 (2H d J= 9.0, phenyl protons), 6.69 (2H, d, J= 9.0, phenyl protons), 4.97 (1H. s, CH). 4.25 (2H, q. J- 7.2. 
CH2), 3.46 (4H. q. J= 7.2. 2CH2), 2.38 (3H, s, CH3), 1.32 (3H, t, J= 7.2, CH3), 1.23 (6H. t, J= 7.2, 2CH3) 
Elemental analysis C (%) H (%) N (%) theoretical value 66.47 6.64 18.46 actual measurements 66.43 6.54 It 
replaces with 3b of the example 1 of 17.91 mass-spectrum m/e(M+):379 example 1 composition. 2, 3-dicyano-5- 
hydroxy-5-dimethylamino-7-methyl-6-[(4-dimethylamino phenyl )methylidyne]-4H-1 , and 4-diazepine (5d) was 
obtained at 25% of yield like the synthetic example 7 except using 3d of compounds of the synthetic example 3. 
An analysis result is shown below. 

[0097] Melting point (decomposition) : 155-158 degree-CNMRdeltaH(CDCI3):13.39 (1H. s, NH). 8.31 (1H. s. OH) 
7.95 (2H, broad, phenyl protons), 6.67 (2H, d, J= 7.8, phenyl protons), 5.17 (1H. s, CH), 3.44 (4H, q, J= 7.2, CH2), 
3 06 (6H, s, NCH3), 2.39 (3H, s, CH3), 1.22 (6H, t, J= 7.2, CH3) 

Elemental analysis C (%) H (%) N (%) theoretical value 66.64 6.92 22.21 actual measurements 66.52 6.97 It 
replaces with compound 3b of the example 7 of 22.21 mass-spectrum m/e(M+):378 example 2 composition. 2, 3- 
dicyano-4a-hydroxy-9-methyl-8-(4-diethylaminophenyl)-4H, 6H, 7H-OKISA cyclo [2 and 3-hexano e]-1. and 4- 
diazepine (5e) was obtained at 40% of yield like the synthetic example 7 except using compound 3e of the 
synthetic example 4. An analysis result is shown below. 

[0098] Melting point (decomposition) : 184-185 degree-CNMRdeltaH(CDCI3):1 1.63 (1H. s, NH). 8.31 (1H, s, OH) 
7 91 (2H broad, phenyl protons), 6.72 (2H, d, J= 8, phenyl protons) 4.41 (2H. t. CH2), 3.44 (4H, q, J= 7. CH2) 3.00 
(2H t CH2) 2 43 (3H. s, CH3) 1.22(6H, t, J= 7. CH3);deltac(CDCI3):172.9 (7-C). 160.5 (2-C), 151.7 (4-C). 146.5 
(3-C). 122.2 (1'-C). 117.1 (CN), 114.7,113.5,112.3 (2- 6- and olefinic-C), 111.5 (3'-C), 98.4 (5*-C), 65.4 (OCH2), 
44.7 (NCH2), 26.3 (OCH2CH2). 17.8 (7-Me). 12.6 (NCH2Me) 

elemental analysis [ ] — among example of 18.28 mass-spectrum m/e(M+):377 composition 9 benzene 50mL. 
Dean-Stark trap was flowed back in the flask which it had for 6 hours in compound 4a (five millimole) of the 
synthetic example 5, 4-diethylamino benzaldehyde 5 millimole, and the mixture of several drops of piperidines, 
and the water to generate was removed C (%) H (%) N (%) theoretical value 66.82 6.14 18.56 actual measurements 
66.42 6.33 Mixture was cooled to the room temperature and the precipitate which evaporated and separated 
benzene was filtered. The silica gel column chromatography using chloroform as an eluate refined the product, 
and 2, 3-dicyano-5-methyl-7-[2-(4-dimethylamino phenyl) ethenyl]-6H-1 , and 4-diazepine (6a) was obtained at 
50% of yield. An analysis result is shown below. 

[0099] Melting point (decomposition) : >300 degree-CNMRdeltaH(CDCI3):7.45 (2H. d. J= 8.7. phenyl protons), 
7 44 (1H d J= 15 9 CH) 6.68 (2H, d, J= 8.7, phenyl protons), 6.67 (1H, d. J= 15.9. CH). 4.57 (1H. broad. CH2). 
3.43 (4H! a J= 7.2, 2CH2), 1.83 (1H, broad, CH2), 1.59 (3H, s, CH3), 1.21 (6H. t, J= 7.2, 2CH3) 
Elemental analysis C (%) H (%) N (%) theoretical value 72.48 6.39 21.13 actual measurements 72.63 6.40 It 
replaces with 4a of the example 5 of example of 20.41 mass-spectrum m/e(M+):331 composition 10 composition. 
2, 3-dicyano-5-phenyl-7-[2-(4-dimethylamino phenyl) ethenyl]-6H-1, and 4-diazepine (6b) was obtained at 33% 
of yield like the synthetic example 9 except using compound 4b of the synthetic example 6. An analysis result is 
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So] mX Point (decomposition) : 198-200 degree-CNMRdeltaH(CDCI3):7.99 (2H. d, J= =8.1 phenyl protons), 
7 50 (3H m phenyl protons) 7.50 (1H, d, J= 15.9, CH), 7.36 (2H, d, J= 8.7, phenyl protons) . 6.61 (2H d, J- 8.7. 
phenyl protons! ^ 6 58 (1H. d, J= 15.9, CH). 5.30 (1H. broad, CH2). 3.40 (4H, q. J= 7.2, 2CH2), 1.95 (1H. broad, 

CH2), 1.19 (6H,t,J= 7.2, 2CH3) 7 , 7ftRn , T , 
Elemental analysis C (%) H (%) N (%) theoretical value 76.31 5.89 17.80 actual measurements 75.78 6X14 The 
result of the absorption spectrum of the compound obtained 1 7.27 mass-spectrum m/e(M+):393 and a 
fluorescence spectrum is shown in Table 1. In addition, in Table 1, the number of a compound shows the 
compound number obtained in each example and the synthetic example. In addition, in front Naka and 
lambdamax. the absorbancy index in absorption-maximum lambdamax and Fmax show [ absorpt.on-max.mum 
wavelength and epsilonmax ] the maximum-wave length of fluorescence. 
[0101] 
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[0102] It has an absorbancy index with any big compound so that clearly from Table 1 . And with the compound 
which has a basis with rotation flexibility small as R2 set (the dimethylamino mach.ne of 5d of compounds, phenyl 
group of Compounds 5b and 6b). an absorbancy index is small compared with other compounds. 
[0103] Moreover, in a fluorescence spectrum, with the compound of a formula (II). since it is easy to form 
conjugated system in spite of showing absorption in a short wavelength region from the compound of a formula 
(I) fluorescence is emitted in the long wavelength region of yellow - orange. Especially, m the compound of a 
formula (II). when R2 is a phenyl group, the fluorescence of a long wavelength region is emitted most. 
[0104] It is obtained in an example 3 and the four examples 1 and 2. and the **** compounds 5d-5e 
(respectively 1.1 mg) were dissolved in 1 and 2-dichloroethane 50mL. respectively. Add and 2-d.chloroethane 
5mL to this solution 15mL. and at a rate shown in Table 1 further N and N' - d phenyl-N and N - the - screw 
(3-methylphenyl) -1 and V - the - biphenyl -4 and A' - with - diamine (TPD) 2 7^- b| Phenyl)-5-(4-tert- 
buthylphenyl)- 1, 3. and 4-OKISA diazole (PBD) and the polymethylmethacrylate (PMMA) as a binder were 
added, and the application solution was obtained 
[0105] 
[Table 2] 

312 
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[0106] On the other hand, an indium-tin-oxide (ITO) coat is made to form on a glass substrate, ,t was carried 
out by 1 0OOrpm, spin coat film production of the aforementioned application liquid was carried out on the 
conditions for 1 0 seconds by 2000rpm for 1 0 seconds, and the luminous layer of about 0.1 micrometers of 
thickness was made to form. Subsequently, on the aforementioned luminous layer the alum.num/Li electrode 
(the product made from High grade Chemistry. 0.78 % of the weight of Li contents) with a thickness of 200nm 
was produced by the vacuum deposition method, and organic electroluminescent element was obtained. 
rot07] The ITO electrode of the obtained organic electroluminescent element .s used as an anode plate, an 
aluminum/Li electrode is used as cathode, and voltage was impressed and was made tc , emit light between two 
electrodes in the atmosphere. The emission spectrum of voltage 22V was measured. Th.s emission spectrum is 
shown in drawing 1 . Moreover, the graph of the luminescence brightness to applied voltage is shown in drawing 
2 . 
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[0 0 1 9] Kfbk*R<fcOTtt. $/*U^>8L ^> 
^u^>f>i, ^£P^-fe>3R. ^>^a*^f*>iS 

5X«6Jl©^ft*Plll»»iR{b**») ;^>-k*>SL 

3^flDsnyfcK<fc**«itt^*tf^ti4. ttc, mm 

[0020]Mill ^rPl^iLtlMT-^t 

i;>fg, fU>?>I8&f<D5*X«6«omS3:iS* 
-OF U >SI& t'O 5 X« 6 WOWkW$fe\^% 
50 «ttc»^LfclS^«*«ltti**«*tf6n, ^aH^-i 



7 

«. 2H-^*7x>8IO:^©5JIXtt6JI©»«Wlt 

3R8L ^r>hu>»a^©5jix«6*a>»saw*R 

yy>«L -fv****/-ii«ttir©5jiXtt6jMiai 
ssaaat 7*-/*^^-<>atft^©5jixtt6it«* 

at) ^iWf^n^c gjiaa*Bi». scd© 
{t^l&fcfc^-c jiff* t Ka + ^H^S^l^i 

[0 02 1] «Zr*S*iS«lk*WBB, *3f«Ktt 

at. T>h^-fe>»» 7xt>H/>t 7rtu>s 

ft£) ft£*s*tfe>tl*. »SLl^fc**iBiO'r 
[0 0 2 2] zr*Sft4«R8tfctt, »* 

K^awa«K^*6«ishfcd>ft < * *> i 
pu^wiiawwh. mwstafcatfcR^ 

at (immmnmit*mmxte^m&mt*mm) t 

[0023] ^njRT-i utgfn^ **-raa*« 

>at *^y>?B, -fv*-> f J>at *^ # 
x * sp> 5 *x« 6 *asisai^»{ t*«««:«r 

ft if© 5 HXtt 6 Jta3B»^fc**«IK:«[ £ ^ 
#-r*«««KB, *>attt£© 5 IUU* 6 
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a«aSfiaL ^T>hU>Wtt^O5»Xtt6«»0R« 

y>fB, -<v*T*/-iWBS, >f v**i^/-Ji4gft<ir© 
5 MXB 6 Ma^#&ffc**atCt«£ b 

[0024] »* uc»awaitc«. *«Etea*at m 
ut^< ifefflRju^ftwrssjiXBejiajiaiii 

[0 02 5] ftfc\ atZtt»S**C = CtS££#8* 

^gS?jn^^^U>^, 2,3-^fc x^U>^, 2,3, 

3 dj 4 , 5 , 6-^*1f tFP7*tl/ >3gft £©**8yjJI^ 

7^u>fRttir^cf6ns. at©— aw***ss 

[0 02 6]atZtt, «^?CDg^S. Will 
x^;uk&£©c 1 . s tA'*jI'S ; c 3 . 10 ^^cit;v^ 
jus ; y*~)\sm%:£<DC*- l9 T U-jWI ; l\ 
30 s/ ? ^ - ;i/ ^ ft £ © c * . i , r y - ^ - c a . , r ^ 

3^^MT-) ; tFP^>jH;^F^^ + 
^»ft^c0C a . B T;i/n^^S; t Ka*2x^^;bKft 

^X^UT^^S, ^^^x^-Jl/T^ 

7-feF7 5 Flfti'OCL.mr^ltti') 
FaS; ^^^l/Sft^^WL/tr^-CfcJrl^ 

^S, ^^X^C 6 . 1( 7»;-il/7^i, 

j^+^s, c 1 . 4 7^i/7^i&^sns, g 

Wilttt, *?«4tt©I»I(7 5^ N-g 
50 ^^SftiO^fffiU^^ti. 
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St, o-Rtf/XBp-ttr*^, £fc> UJtaRfb** 

[0 03 0] SG(I)X«(II)K:*5^"C* s»ioa*^ 

[0 0 3 1 ] X 1 : S^T^S 
X 2 : $/7/i 

R 2 : T 5 -/aXttN- J t^3U*5>Ci-,T;l/*^r 5 -/ 20 

SO 5 Xtt 6 MO#3»Sffl*IR) 

Z:H»I(tKo + i/;i/S, C-.Til/^+V*. 7 

[0032]S(D r^sna«aw«c{fc^»ibr 30 

fb^ft 2, 3-^7^-5-75^-5- 

t KP+^>-6 -7 'J -r>- 7 -y^;l/-4 

H-l. 4 -^T*i2f> ; 2, 3-^>7/-5~7$ 
y-5-th'a^>-6- (4-yh^>7i^f 
yf» - 7-y^-4H-l, 4-^T-tffcT>tt£ 
092, 3-^7^-5-75^-5-fc 
- (4-C 1 . 4 r^^^> / ^x^;b^^»;-r>) -7- 
yf;l/-4H-l, 4-5/7-£fcT> : 2. 3-^7^ 

-5-r (4 -t>*=?~)Vr 40 

a^x^f'Jfy) - 7-^^l/-4H-l, 4 
-^7Hzb'>&£<D2, 3-^>7^-5-7^-5 
-tKatS/-6 - (4-*>'X«> ? C 1 .4TJl/*^T 
;y7x^Wf'Jf» -7 -y^JU-4H- 1. 4 
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Ht&Ul [Wttf, 2, 3-^>7^-5-^^X^ 
C^ 4 7W7^-5-bFO^^-6 - (^7^ 
U>-2 --fJb-^^y^) -7-^^-4H- 

1, 4-^T-feft*>, 2, 3-^7^-S -*-/X« 
^C:.47W7^-5-b + (9- 
x^;U- 3 ^;l/A7 , JiWf , Jf» - 7 ~y ^Jb- 
4H-1. 4-^7H2t>&£] 

[003 3 ] aa)©ft^»i LTtt, 

©fb^EKcfc^r. R'^azccgiffi-rsKJRiiR^ia 

*»fltlyfc{t*«l [«Atf, 2, 3-^>7y-4a- 

7W7^7^W -4H. 6H, 7H~**1f 
->^UC,. 8 T;U^^ [2, 3-e] -1. 4-5/7-tf 

[0 034] *cn)r*Sft4ttWttfl:d*£ or 
az^a^s*WLn^r«>j:i^>42>iRr*>€> 

fb£1^ [WLtf, 2, 3-^>7^-5-7^-7- 
(2-7x^7*>-l-^JW - 6H-1, 4 
7-feft*>;2, 3-^^7^-5-7^-7 - (2- 
(4-^ h+V7i-;b) if>- 1-^)1) - 6H- 
1. 4-^7-fe*f>Jfe<b'<Z)2, 3-^7/-5-7S 
y-7 - (2- (4 -C 1 _ 4 7;u^^>'> r x^;u) xf 
>- 1 --<;!/) -6 H-l. 4-^7-feff> ; 2. 3 - 
^>7/~5-7^-7 - (2- (4-^y*Jl>7 5 
7 7x^) if>- 1 ~ >f;b) -6H - 1. 4-^7 
•fe'f>^i'C[)2 l 3-^>7/-5-7^-7 - (2 
- (A-'tsX.teisCnTfr^il'T $ sy * 
f>-l-^l/) -6H-1, 4-J/r«e>; Cft6 
©{b^JCC*5t*T % 5{Stf>7 5 -/S^N-^^X^C 

l . 4 7^*^7 5^sr*s{b^«j] , wriBfb^ttcc*? 
^r, «z^ffi^^^^{b^3»x«a^«<b^#K 
»fb**at t u td%^m&mmm. *5L»«cn 
6©fS©— SP^*3R8Sflnsn/ciRr**{b^«5 

2, 3 -^7^-5 -^/XB^Cx.,7;^^ 
T^y-7 - (2 - (7xf l/>-2-^l/) xf>~ 
1 -6H- 1, 4-^7H2f>, 2. 3-^> 
7^-5 -^yXB^C,., 7^*JU7 5/-7- 

[ (9 -x^;u-3 -*ii/^/y;i/) l 

-6H-1. 4-^7-tftr>ftiT) ttiaW^Wfen 

[0 0 3 5 ] [SSB^ffi] *»WOib^«!W. «Atf . 

TiBStE^c ( i ) ccse^rsmrts. 

[0036] 

[<b7] 




[0 03 7 ] CK*. X\ X\ R\ R 2 M^Z^ 

*a)X«ai.>^*3*i&flA* (cnf>©MStt 20 

[0 03 8 ] 5£(I.)r*3ft*lfc£»£LT«, N-g 
f^T^7Ut^hy^[«i(l l-[N-(4 

] 7^-2-7^-1, 2-^>7^xt->^c 

y^r-fef>a 2, 3 -^>r^-5 -r * 30 

- i> T -fe* f > ft ^<Dg(iB^ (II)<D{ temiCttlfc? 

t*>»] ft£a*Ptf 6ft&<, 5£an)r«sftaft«w 

ftft^ibrB, 7JbftFS JBZt&S-O 
■tf>«tr*4r^t FS (<>X7^fb F\ 
>XT;Urhh\ 7 5^>X7^tF, N-HST7 
;^>X7;bftF N-d-.TW^BIfc 
7^<>X7^ftF) , ^x^-^il'ft h\ C 
t.iTW+^^OXT^ft Kft£) ; «Z 

;l/fbK, ^x^UV^l^Jl^fc: Fft£) : SZ#^ 
-ra/MT-i OTfflRUKT-*:**? 5 jtXB 6 Jt£>«X9g> 

x««sm i r< t?mm t (Dffl&mmm? *5r^ft 

(9 - x^jU- 3 ;U#;u^V-;Uft£) ] 
ft £ a** tf 6 ft & . S; cm) t?*t $ ft £ f k£^&<Dffifflfi 

B, ac^XBCru^tAfll^KWU-C, 1-3 

#*L<ttl-l. 5^ggt?»5 8 
[0 03 9 ] jw8E£j£«, SfECC^»tfe&«jg. 
tf. HBI»t5sK{b*3Ra (^*tf>ft£) , fliaORKfk* 



*;ua&£) , (^£y-;k x£y- 

;k -/v^nhTJl/TJl/a— , xx 
x^ffl <#Kx*;k ftH^il/. IfflW . 

*;x^;l/X— r;k f-F^t 
Kn^^>ft£') % 7S FJB (^A7$ F\ 7th7 
^ F\ S/y^UtfJUAT* F (DMF) % S/y^JUT-te 

Fr^ Fft£) , x f (r-fe F^-F 

F) ft^cDfffirrtf 5c<fc#rs4. ^scc<t 

B )X»ai.)<0fb^i*;uoc>tfbT\ 0. 001-1 

[0 040] SKSJSB, 0 -c-S 

»SS<DffiH^e>jStRr#. 01*. 5 0 - 1 2 0°C, 
Jf?£l,<«6 0~l 0 0°CgK*r*5. KlSfctfrTE. « 

[0041] ±tasi£tc:<fc 0 tflSLWfc^wa)X»(i 
mm, mm. bisa. ^7a^d7^77y- 

[0042] wibjkj£«. )aMk^*acf en.)© 

;i^bFffl±S«J:<K«;U ft*-e!8R-»S£*J& 
iST^. ^<Dtc&). ttiE5£(I.)X«(ll.)tr*S*iSft 
^5ir;Urfc: KSaiDiOJStSB. xt^>fM 
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[0 04 3 ]-*. aCELWil&HtTA'rKVmt 

[00441 ft*. SC(I.)«:*5l^, R 2 #/3firCD^ 
JB^£«*JI^LT(r>4«^ 6{4 (£{&) ©^jRH^F- 

SiKJSU St£^ (rinq-expantion) *eCLrR|£ 
[0 04 5] &*5. SiCDXttClla^^StiSffc^Sl 

*StiS{k^«fW, TIBSES (2) CciOWRLtfe 20 

[0 04 6] 
[ffc8] 

<2) 



X 2 NH2 X^NHt 



, H R 1 

1 U I 



(IV) 



(V) 



<*.> 




30 



40 



[0 0 4 7 ] X\ X\ R l &tfR 2 ^ StjiatC 

HO 

sc (iv) -c*snsfb^j<ts; (v) vm$tiz><t£® 

ieS; (II. x )©{fc£«J<D R 1 # ^ * * 4i8^CC*H£ 

T£ 0 50 
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[ 0 0 4 8 ] SC (IV) rS3h5f«Wtt{b£«!£ It 

y- 2 - (lsjt*)lT$s) -1. 2-yT5/xf 
1, 2-^>7/-2 - (<>^T^) -1- 

75-/if>«ce) ] tttfawtrsna. 5^cv)-c^$ 

-T-fe^^^^n^>^-2-t>. l-**U*-3- 
r*fe^;u-^^p^>^- 2 1 -**U--3 - 
Ti2^;i/^^P^*i^-2 3 -^>^;1/^p 
•^It- 2 1 3 -^>i^;^>^a^ 

>£- 2 3 -C M1 7^^0^>^- 

9 SBBorfc W&tf, R 2 ^/3fe(D^ 

[ 0 0 4 9 ] 5£ (V) (Dit&BKDKmni** MX. 5$ (I 
V) (Oit^l *MCttLr. l-3^e;k t?&U<\Z 

[0 05 0] ftriBfiteSl£». «3»©»aETXtt*?¥ft 

xo^b^i^r^^c^L-r, 0. 0 0 1 - 1 ^;i41Rcd 

[0 0 5 1 ] ttfc, ffi^SJCD«, ]^c;RSte&iSfll* 
ttfTorfc<fci>. Miitit auie^o^K (-<> 

itsaattoxi^aBKaaoifiH^^ajR-c*. 

5 0-1 20U S?*L.<tt6 0^1 oo°cfisr* 

[0052] ^mnoit^cD^^t, H«fa5S;(i)X« 
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(4 0 0nm«T) , *Jtt#* (3 6 0-8 6 0 
nm (»* L< «4 0 0-7 6 0 nm, S6CC»*0< 
B400^7 00nm) SK) fc£#ttJBT*S. * 
fc, ^Tfe^Sti, iMOti, 
j£l»«SH©iftfi« 4 0 0-90 0nm > #S 

K«400-80 0nm, § L < «4 0 0 - 

7 0 0 nm <5fifi-*e) *IJgO®B) -e^{blT£ 0 £ 

[0 05 3] sSCDXttCiD^k^tt. * 

(5 00-7 00nmfig, J?$0<tt5 3 0^700 

[0 054] *3WB©<fc^«rc», «»©ffffi 

£«rCtt fc tb*£WS&fi« (5 0 0-7 0 0 nmil, 
Sf^l<«5 5 0-7 0 0 nmflK: Ufe-iftfe) Kfc 

[0 0 5 5] BbtOK^RifeiftfttcRS-rMft* 
©SS*tt, S(i)<D{b^i^;(ii)^b^^fci^r v 

©a&stcfco'c, Sici)X«cii)©{b^Bj©»3effia 

ffS^t^^it^ot^ §&»£^{b£tf£C 
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[005 7] J/c, R'artWFflfc^tt* (^Ct^TJU 
c<Dt§£\ *h*h©a*5HK«, R 2 S 

[0 05 8] *fc t aa)Xttcii)©{t^»«. 

£*-rfc#>, $#iu^rft<, Hft <« 

[0 0 5 9] #»W©{fc^»tt, *IBB#X«Wi©ffffl 

»rwffliir«r*a. (sr#wNk st 

tf , xi/^hci;!/^'? *fe >x»*4& ^©ftjBRW 
*4) ft££ur**/irc*5. 

[00 6 0] [WSx^^hOJb>^^>^]* 

^tt&sca)X«cii)©ft^«**a-cfl6fflLrfc<t 

< , 5aroJOT^B#BUBPsStt©aCDXtt(iD© 

W8i (JfcnJOttWBI. ^«{btt«ifl§) 3&WC#*. 
[0 0 6 1] «*pi»tt«fliiLr«, #yx^ 

ft, >ftt<0* 1/7 ^ >XttR ; # U 

>. ^tt*yx^u>(HiPSfti'), 7^«;d 

> - ^ ^ U >«*^ft <c <b*<D X * U >Xttm ; T ^ 

»;ii/3fi«jii [ (^*) r^u^wft**ft <m«, 
h, (^*) r^y u-Htt^roCt-.TiU*^ 

^ft k (y*) 7^JU-F»«*i«6tt* 
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fi£{*&£) ] ; #y fc'^>ii,T;Urj-;k x^u>-t' 

ffc tfy&fbfc'^k tg{tt'^;u-^t^;^fi^ 
ft, y&fbfc^y :r>, *'Vit^t:'^^, 
^i|b'^;bitM^ft, #y t'^ilT-tef-frteZW^ji 
^fSJJlg ; 6 -7Mn>, 6, 6-^^p>, 6, 10- 
t^D^, 6, 1 2 -^>(a>&£'CD#yT5 K^ffi 
11: #yxx?-;Hfflffi ^'jmu>fU7 

(^'yxfu>fi/7^i/-h, #y?^i>> 10 

-hn#yx*f-Jl4Mt] ; 7 9 «MHni: 

h ; tfyr-fe*-.^: #y 7 u>x~t-;u ; # 
'J7j:-U>^^ ■< K ; *Vi-f^^> ; #y 
ffepJSStttf y^F; M y 

[00 6 2] ^Sfttt^fliiLr^, 7*-/-;M»flS. 

[006 3] cn6©/^>^ «4r$/dr:i 
tLkffl'&btfr ffiffl l r & £ 1 >o 

[0064] SC(DX«Cll)©fb^«ft©*fir*tt, /t-f 
0 0MM9UC>tfl/r, 0. 0 1-10mSSB, 
»£b<fc*0. 0 5-5MSJ5, 3 6«:»*U<«0. 
l-3MgpggT<&& 0 

[ 0 0 6 5 ] Jttc, SBfclBfctt, £«fcJ: 9fft<D»** 
^t^ftidWS-ttrfecfcli. m<D5&&PMt&to£L 30 
rtt, tflittf, 2, 5 - tTX (5 ~tert-^^;I/-2 - 

(y^ry^?b>)- 2 -^^;u-6 -(p - y^^ 
r ^ yx^y/io-4 h- tr^>tti*©4 - c»r^c 

u>)-2 -c t _«t;u*jI/- 6 -cp -i?c 
L^rjiz+jur 5 /x^y;i/)-4H-t7> 4 y 

ftfc4>& < i 6 1 «<D^f-ajH-T-**tra3R«{b^«j ; 40 
^y u>^^(D8I^S^{t*»; 1. 

1, 4, 4-r h^7x-JU- 1, 3-^^yi> (T 
PB) tt£CDf^h^C 6 _ w T , ;-;l'- 1, 
>; l, 4 -fc'X (2- (4-x^;U:7x^;l/) x^- 
;U) ^>*?>&£<DfcfX (2- (4 -C x .<T)V*)i>y 
x^;b) C,-4T;l/*^ib) ; 4. 4' -fx 

(2, 2' -^i^il/t'^) t*:7 X 

(2, 2' -^c.i.r y-;i/tf~;iO t'^x^;i/fei' 
2««±*#£b-ttrflBBr**. Ctl6©«3fc*4Mb 50 
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0 m&mc jFtur, 0. oi-ioiws, 0. 05- 

5SSSI5, 3 6iC#SL<ttO. l-3Mfimigr4> 

•tett, (Mfcb) = 40/60-100/ 

0, S?£L<t;J:50/50-9 5/5, £6iOT£b< 

tt6 0/4 0-9 0/1 ogffir**. 

[0 06 6 ] 3C(DX»CII)€>fb^«l**«f«*«K: 
(i)«(WCcSW3«tB*«r*W«ii^^xmb^ 

[0 0 6 7 ] WE«^lft^»«acf*--^lfta6«ffi*6> 

u>a *«;7x-u>^u>, jj<y (2, 

5 -5of F^>7x^l/>^l/» , #y ^7#U> 

tf^u>&i*©«ftat (Ct.t.riua+j/Sfte) *w 

fi^*ft] ;^'J7^i/>S ^']A77x^i/ 
>S) [«ittt, #'Ja77^1/>, #y2. 5-y 

^^>) ft£©#yc 1 - 1 .r^*^*7*>», #y 
(3 -^>^p^^v;i/^^^x>) 5c<t*o#y c 3 - 20 ^> 

^m^t7x>S ( 3j<y (3- 

>^c^(D^<y^;U^U>$S ; #y - N-b'x;U^;U/^/ 
-^(PVK), !i<y-4-N. N^7x^7;/^ 
^U>, ^y (N- ^x^JU 

^£*y;uy^ K) v ^y (n, n' -i/7x^i/- 
n, N' (3-^^7x^)-i, r - tr 

7x^- 4, 4* -^7$y^^^y^75F) (P 
T P DMA), 4<y-4-(5-^^^;U- 1 , 3, 4- 

1 4> 1 W-T 4 fc^;l>^S£ft ; ^ y ^ ^Jb 

7x^;k>7>^iWJC l . 4 7JK;i'7^^V7 
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omm%a±. »*L<«6o-98aa%fig) tu 

[0 06 8] PVKIJ, WJ»tt«C«tl-Ct»* 
(*7X)E»flBTg : 2 2 4°C) . ±fBPVK(DS^ 

KB, WCcWIRStittl^. 10 0-100 

0, »*Ktt20 0^8 00gKr*5c 

cdswmb. MiawtifltfH 1 1 o oiirait, 

0. 0 1-10M9K #£U<«0. 0 5-511 

[0070] aci)X«cii)©it^w<fc*fHBwa 
[0071] m+mmmz z>it&® t ut«, m 

^x^;U)-5-(4-tert--/^;U^x— 1, 20 

3. 4-tW^7^KPBD) , 2, 5 - fcTX 
(1 1 . 3, 4-^W7^MBN 
D) % 1, 3 - [5 - (4 - tert- ^ 

-1, 3. 4-^tf^7!/-;l/]^>-i2'> (BPO 
BK 1. 3, 5- h yX[5-C4-tert-^^7* 
3, 4-***^T*-^]^>^> (TP 
OB), 1. 3, 5 - h V^[5 -CI -Tyf-fr)- 

1, 3, 4-**1f^r!/-JU]^>^> (TNOB) 

& <Jf©«fftS«r w l r t^t <* i > c s . , 0 r W 

iil 3, 5, 3' . 5' -f- h ^ + tert- 7^)1 

^U^rfcJ:^*^*^^; 1, 2, 3, 

4, 5 -^>^7x^Jl/- 1 , 3 -^tt^>£^x> 

(ppcp) ; h , ;x(8-^y , ;/7h)7;R^^A 
Ciii)£if*\ t'X KW+y'J^ b) 

[0 07 2 ] *-;HftaS»»*WT4{fc^»<b LTB, 40 
N, N' -^7x^l/-N, N' -t*X(3~ 
- 1 . 1' -^7x^;l/-4, 4' - 
^T^> (TPD) , N, NT -s^x^ju-n, N' 
- trxci -i-y?*)i>)- 1 , r -t'7x^-4, 

4* -i/75> (NPD) , 1. 1 - fc'XCe^-4- h 
5 >07x^;U]>'#U^+lJ*>, N, N, N* , 
N' -fh7 (3 -y^^x^ib) - 1 , 3 - i/T ^ 
y<>-fcf> (PDA) . 4. 4* , 4" -MX (3 - 

(m-MTDATA) , 4 . 4 ' , 4 " - V U X ( 1 - 50 
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t7W7x^7^) h 'J7x^;1/7$> ( 1 - T 
NATA) . 4, 4' , 4" -MIX ( 2 - ^7 ^7 
x-;U7 $ y) h'j7x^^7^> (2-TNAT 
A) . 4. 4' . 4" -hV (N-*^^/U;l/) h l J 
7x^7i> (TCTA) , 1, 3, 5-h«;x[4 
- ( 3 ~yf^7x^ii/7 x.^;bT 5 y ^ 
>-fef> (m-MTDAPB) , h 'J7x-Jl/T? >^i' 

[0073] m&m+mmmmwtt-toWiimmzm 

[0074] «^R0f/Xtt*-^lftii»*l**^*fb 

-?•) 1 0 osagpcc^tbr, 10-200MSP, 

U<«3 0-1 SOSfiSB. S6CC»*L<«5 0-1 
[0 07 5 ] tt*>\ «MW«^li««tt*J:Df*--^ 

fie*©** a^^mfe«£«c£) k 

<£D«J1 £tfT4><£c> 0 cft6©»«:, ffi^HHfci^T* 
^oti iS^t^r*or feck i>„ 

[0 07 6 ] ttCCMR 

0 nm, SfctOfiFS 0< « 1 0-5 0 0 nnu 1 5 
-3 0 0 nmf§gr&£ 0 

[0 07 7 ] W«iE LST-cOPIgi ltB k WBOXfrffi 
tf, ( I TO) «S) 

IS V^*^A S »J*^A, 7^>^*)AX 

fiJiS-eSfcafrte, ^>fi 1-1 011%) <D 

[0 0 7 8 ] *SBB©««x l/^FPJR^^yXl 

( I TO«Stttf) ©fiW*«JiRS*. CO I TOIi 
[0 07 9 ] 4*5, «***Mfc 
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>, * 'J i-f Jl/X;W>tci'0!)il^- rS/cB? 

[0 0 8 0 ] W$IE LSRT^tt (fllWRffttfti') 
<D/S#B> *StciMIE3ftfrl># fc 5 0nm-10Mm, 
»a<«100nm-8Mm, 3 6K#?*L<«3 0 
0 n m— 5 ymgSt^S. 

[0 08 1] *»WCC <fcn«, W«iE LJR^-(DW«H 10 
[0 08 2] 

£<Dmm&mti>xmmv*>&. »w>fBBr 

;br#*. 

[0083] 

KUttwr***, *»K»cn6<DHS60!iic«fc-3riE5Es 
n&fc<DrB&i>. 30 
[0 0 8 4] ttfc. 3afcW«:*jW*»«T#ffi*«T«:^ 
-To 

[0 0 8 5 ] ! H-NMRX^^ h;l/M n3 C-NMR 

F4». rtSPtS^ior^h^^^ 1 ^ 

:>^>£ffil>r, Varian Unity-plus 300NMR$Wfcit 
KliOaBjei/fc. vX^i'FJMi, GCMS-QP5 

0 0 o##ft (AWHfMf <*) « im^xmmo 

fc. »o£B, HijE"r&C<tfr< YamamotdKIi^g (MP 
-21) fciOWSLfc. tc3R##t«, YanacoS?CHN M 40 
T-3U3-y-CCJ:9«£bfc. Sfc, Wakoy;UC-30 

/Co 

[0 0 8 6] uv/njtax^* Hi/RC^fex^* h;u 

b, mmmRV£mmx»b*itcTVv>it&®iz. * 

n^n^Pn^^Acp^C, 1. 5 x l 0" 5 m o 1 /L<D 

gs^rigps-er, ^-n^n, u-2oio$w6tf (as 

OHO S) RVF-4500K3t»*W- (04 (HO «) ^ffl 
[008 7] &fc\ ttl«l«l4iUr, ^7;/7L/*- 50 
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^>*tf^>*-2-*>B^*2;Mb^x* (#0 H 

[0088] £s5c0*l 1 

^>if>5 OniLf, ^7^vl/^MJ;H0$»J 
^h>lil-Cl-7x^^>-l, 3- 
0 5 y*;URtf^^ffi3 0me<D&&fa%, 
Dean-Stark trapSrffl^fc? 7 X^r. 3 B^P^SSfe 
U *^L//c7k«:^*L/Co il£«J*:^fl£r««PU 
^>^>£«ETr|&£0/c o jaiS**ri5fe^urilils 

h y ^ ( 3 b ) *»/c. #tf*S»*«T«:jj*T. 
[0 08 9 ] M<£ : 1 4 6-1 48*C 

NMR 5" d (CDC1,) : 12. 2 6 ( 1 H. broad, 
NH) . 7. 8 3 (2H. d. phenyl proton) , 7. 
4 7 (3H, m, phenyl proton) , 5. 95 (1H, 
s, 6-H) , 5. 2 3 (2H, broad, NH 2 ) . 2. 
07 (3H, s, CH 3 ) 

TtmftVt COO H(%) NO0 

66.65 4.79 22.21 
65.94 4. 74 23.13 
vXX^^FWe (NT) : 252 

>*fflc^*fiwf, ^mmi tmmtcbx. um^s%x 

N- (4-xF+y-4-ttV-2-yf>-2^ 
;10 ^7^7U^F'i^ (3 c) £f#/c 0 #«r*gJR 

[ 0 0 9 0 ] Kkj£ (»») : 1 5 4- 1 5 5 °C 
NMR6\ (CDC 1 3 ) : 9. 45 (1H, s, N 
H) . 4. 9 1 ( 1 H, broad. 6 -H) . 4. 6 8 

(2H, broad, NH 2 ) . 4. 1 3 (2H, q, J = 
7. 2. CH,) , 2. 0 6 (3H, s, CH 3 ) . 1 . 
28 (3H, t. 3=7. 2. CH 3 ) 
TcmftVi COO H(%) NO0 

mmm 54.54 5.49 25.44 
mmm 54.33 5.57 25.46 

h)lm/e (M* ) : 220 

£flS«3 

i?w>mtLx, 1 ->>s?)iTz s-fzy- 1, 3 

3%rN- (4-WW^-4-2|- : fV-2-^ 
ir>-2->f;tO 5 ^vu*^h (3d) £f# 

[0 09 1] HjA (»») : 1 4 9-1 5 1°C 
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NMR£„ (d s -DMSO) : 10. 34 ( 1 H, s, 
NH) , 7. 4 0 (2 H, s, NH 2 ) , 5. 17(1 
H, s, 6 -H) . 2. 9 6 (3H. broad, NMe) , 
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•*J7 



8 9 (3 H, 
(2H. s. N 
2. 9 3(3 

. CH 3 ) 

3 1.94 
3 1.92 



2. 8 3 (3H, broad, NMe) , 1 . 
s. CH 3 ) ; (CDC Is) : 3. 5 5 
H,) , 3. 00 (3H, s, NMe) . 
H. s. NMe) , 2. 2 9 (3H, s 
7tMfttir C (50 H (50 

mmm 54.78 5.98 
mmm 54.66 5.96 31.92 10 

VXX*** h)lm/e (M* ) : 2 1 9 

3-V i ;:r>) ^n/vu^ h (3 
e ) *»fc. »«as**«T«:SKr. 

[0 09 2] !»,£(#«?) :147-14 8°C 
NMR^„ (CDC 1 3 ) : 8. 9 7 ( 1 H. s, N 
H) . 4. 7 9 (2 H. broad. NH,) ,4.3 9 (2 20 
H, t, J -7. 8, OCH 2 ) . 2. 9 1 (2 H. 
t, J=7. 8, CH 2 ) , 2. 08 (3H, d. J = 
0. 9, CH 3 ) ; (d 6 -DMSO) :8. 50 (1 
H, s, NH) , 7. 59 (2H, s, NH,) , 4. 
26 (2H. t, J =7. 8, OCH 2 ), 2. 83 

(2H. t. J =7. 8. CHJ , 1. 90 (3H, 
s, CH,) 

7G*#*T C(3© H(%) N(%) 

mmm 55. 04 4. 62 25. 68 
mmm 54. so 4. 64 25. 69 30 

7^^^F;l/m/e (M* ) :* 2 1 8 

x^y-j|/2 0 OmL^ ^T^vUt^MJ^50 
v>>r r >ffl<tt/Ti l , 3 
-yt>5 0$'J^MIift»J>2. 6g©I^ 

ttbfc^tt«JljlU igffiiKt Orcein 

J^ifigfU WHSacctOflWOr. 2. 3-^>7/ 40 
-5, 7-^^-6H-l, 4-^T-trfc-> (4 
a) *»fc. »«fiB»*felTec^-r. 
[0 09 3] (#ft?) : 1 9 9-2 0 0°C 
NM R 5" H (CDC 1 3 ) : 4. 2 7 ( 1H, broad, C 
H 2 ) , 2. 30 (6H, s, 2CH 3 ) , 1. 8 5(1 
H, broad, CH 2 ) 

7^X^nWe (M*) : 172 

yzm^z&w* smmstmmcbx. 2, 3-^> 50 



7/-7-^f;l/~5-7x^l/-6H-l, 4 
-fe*f> (4 b) *f»fc. »#«S*«:«TfC^"r. 

[0 09418^ <#») : 1 2 6- 1 2 7 °C 
NMR^ H (CDCI3) :8. 01 (2H, d, J = 
8. 2, phenyl protons) , 7. 6 2 (1H, m, phen 
yl proton) , 7. 5 6 (2H, m, phenyl proton) , 
5. 0 6 ( 1 H. d, J = 1 0, CH 2 ) ,2.22 

(3H. s. CH 3 ) . 1. 87 ( 1 H. d. J = 1 
0, CH 2 ) 

vxX^^hWe (NT) : 234 

5 OmL^ ^11<Dft^ft3b (5 VJ^: 
;U) % 4-^x^1/7 5 /^>X7^f b K 5 $ 
^t:^';^>iS:?S(D^®^:, Dean-Stark trap^:« 
i/c77X^r, 6B$IKI9&fcU £f&0fc7k£|&£L 

^7 -f-te<fcD«»U *K^12%r2, 3-^>7^ 
-5-b FP + V-5-7x^.;l/-7 -^;U-6- 
[ (4-^w^7x-;i/) ^^yf : >] -4H 

-1, 4-^TH2*f> (5 b) #W*£^£«T 



[009 51 IW 
NMR^ H - (CDC 1 3 ) 
H) , 8. 3 9 ( 1 H. s 
broad, phenyl protons) , 
7 . phenyl protons) , 7 
phenyl protons) 
yl protons) , 6 

(4H, q, 
s. CH 3 ) 
H 3 ) 



1 8 0-1 8 3'C 
13. 9 2 ( 1 H, s, N 
OH) , 8. 0 7 (2H, 
7.97 (2H. d, J = 
5 1 (3 H, m, J - 7, 
6. 74 (2H. d, J = 9, phen 
0 9 ( 1 H, s, CH) .3.49 
J =7. 2, CH 2 ) , 2. 5 4 (3 H, 
1. 25 (6 H, t, J =7. 2, C 



C 00 H 00 N (%) 

72.97 6.12 17.02 

mmm 72.47 6 . 4 1 1 6 . 5 9 

v^^^ rJt/m/e (MO : 4 1 1 
£>&^J8 

^«E091<D3 b$Cftx.t, ^jflE«2©^b^»3 c£«l> 
S«*k ^W7il^«CCL/r k *K*2 3%T'2. 3- 
i/isTS-b - tFP^>-5-xK*/-7-^f;b 
-6- [ (4-^^/i/T ^?.x^;u) y *»j<r>] 

-4H-i, 4-^r-tft:> (5 c) zmtc. aimm 

[ 0 0 9 6 ] (5MB) : 1 6 4- 1 6 6 °C 
NMR6\ (CDC 1 3 ) : 11. 9 7 ( 1 H. s, N 
H) , 8. 3 3 ( 1 H, s, OH) . 7. 9 0 (2H, 
d , J = 9 . 0 , phenyl protons) , 6 . 6 9 ( 2 H , 
d, J = 9. 0, phenyl protons) , 4. 9 7 ( 1 H. 
s. CH) ,4.25 (2H. q , J = 7 . 2 , C 
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H a ) . 3. 46 (4H, Q, J=7. 2, 2CH 2 ). 
2. 38 (3H, s, CH 3 ) ,1.32 (3H. t. 
J =7. 2, CH 3 ) . 1. 23 <6H. t. J =7. 

2, 2CH 3 ) 

tl*##t COO H(%) N(%) 

Sttffi 66.47 6.64 18.46 

mmm 66.43 6.54 17.91 

vx^^FWe (M f ) : 379 

mmm 1 

£f&mi<D3 b*tftx.r, ^JiKffl3(Dffc^3d*flH> 
£«J>k ^^7<bim«tC0T, JR^2 5%T2. 3- 
5^>T - 5 - fc K n - 5 - s» ^-7- 
^^;U-6- [ (4-^^7^7x^l/) 
f^] -4H-1, 4-^T"ferf> (5d) *f#fc. # 

t 0 0 9 7 ] : 1 5 5-1 5 8 e C 

NMR^„ (C DC 1 3 ) : 13. 39 (1H, s, N 
H) . 8. 3 1 ( 1 H, s , OH) . 7. 95 (2H, 
broad, phenyl protons) ,6.67 (2H, d, J = 

7 . 8, phenvl protons) .5. 17 (1H, s, C 
H) . 3. 44 (4H, q, J = 7. 2, C H 2 ) , 

3. 06 (6H, s, NCH 3 ) , 2. 39 (3H, 
s, CH 3 ) , 1 . 22 (6H, t. J =7. 2, C 
H 3 ) 

5c*#*t COO H00 N(%) 

9ttffi 66.64 6.92 22.21 

mmm 66.52 6.97 22.21 

-?7,7,^>? Y)Vm/e (M*) : 378 
^I7©ft^3 bCCfULT, ^/£094<D{t^f&3 e 

*ffii>5«J>k ^flcW7<fcia«(cur, iR*4 0%r 

2, 3-i/^7^-4a-b FD^>-9-^f;b-8 
- (4-^xf;b7;/7i^;l/) -4H, 6H, 7H 
-t^y-isZa^y-s [2, 3 - e ] - 1 , 4 -V>T 
■fefh-> (5 e) £f#/c 0 »«flS*4«TK:^'r - 
[ 0 0 9 8 ] m& (ftM) : 1 8 4 - 1 8 5 °C 
NMR d H (CDC 1 j ) : 11. 6 3 ( 1 H. s. N 
H) , 8. 3 1 ( 1 H, s. OH) .7.91 (2H, 
broad, phenyl protons) , 6. 72(2H, d, J = 

8, phenyl protons) ,4. 41 (2H, t.C 
H 2 ), 3. 44 (4H, q, J=7. CH 2 ), 3. 0 
0 (2H, t, CH 2 ) . 2. 4 3 (3H, s. C 
H 3 ) , 1. 2 2 (6H, t, J =7, CH 3 ) ; 8 

c (C DC 1 3 ) : 172. 9(7-C), 160. 5 
(2 , -C> , 151. 7 (4 •-C) , 146. 5 (3 
-C) , 12 2.2(1 '-C) . 117. 1 (C 
N) , 1 1 4. 7, 1 1 3. 5, 1 1 2. 3 (2 6 
-. and olefinic-C) , 111. 5 (3'-C), 9 
8. 4 (5 '-O , 65. 4 (OCH z ) , 44. 7 
(NCH 2 ) ,26.3 (OCH 2 CH 2 > . 17. 8 
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(7 -Me) .12.6 ( NC H 2 M e ) 
TtMftffi C(%) H(%) N(%) 

66.82 6.14 18.56 
66.42 6.33 18.28 
vxx^^F;bm/e (M f ) : 377 
£J£0H9 

^>*fe'>5 OmL*. ^mbOit^A a (5^»J^ 
Jl/) . 4-^x^T 5^<>X7;l/fb F5 5 
RVV^VS>>$m<Dm&9l** Dean-Stark trap£« 

5? ^Ct<fc9fitiJU *K*5 0%T*2, 3-^>7> 
-5-^^-7- [2- (4 -spy ^jut 5 sy*~ 
;U) x-r^iU] -6 H - 1 , 4-^T*^f> (6 a)-* 

[0 09 9] US (#JB) : >3 0 0°C 
NMR^ H (CDC1 3 ):7. 45 (2 H, d, J = 
20 8. 7, phenyl protons). 7. 44 (1H, d. J = 
15.9, CH) ,6. 6 8 (2 H, d, J = 8. 7, 
phenyl protons) , 6. 67 (1H, d, J = 1 5. 
9, CH), 4. 57 (1H, broad, CH,), 3. 4 
3 (4H, q. J = 7. 2, 2 C H 2 ) , 1. 83 (1 

H, broad, CH,) . 1. 5 9 (3H, s, CH 3 ) . 

I. 2 1 (6H, t. J = 7. 2, 2CH 3 ) 
tu^#*t C(%) H(%) N(%) 

mmm 72.48 6.39 21.13 

^fflffi 72.63 6.40 20.41 
30 v^X^nWe (M*) : 33 1 
^f&ffl 1 0 

^«E«5©4aCC«:^r k ^Wl6©ft^»4b*«^ 
4«^. £J5Sffl9£H«CCLT. JR*3 3%T2. 3- 
isisTS -5-7 7 - [2 - (4-zsJ?-)lT 

= yy xf^iH -6H-1, 4->>r-fe't*> 

(6b) »«flS**«TCc^-r. 

t 0 1 0 0 ] m& : 1 9 8 - 2 0 0 °C 

NMR 8 H (CDC 1 3 ) : 7. 99 (2H. d. J = 
8. 1, phenyl protons) ,7. 5 0 (3H, m, phen 
40 yl protons) , 7. 50 (1H, d, J = 15. 9, C 
H) , 7. 3 6 (2 H, d, J = 8. 7, phenyl proto 
ns), 6. 61 (2H, d, J = 8. 7, phenyl proto 
ns) , 6. 5 8 ( 1 H, d, J = 1 5. 9, CH) , 
5. 3 0 (1H, broad, CH 2 ) , 3. 40 (4H, 
q , J = 7 . 2 , 2 C H 2 ) , 1 . 9 5 ( 1 H, broad, 
CH 2 ) , 1. 1 9 (6H. t . 3 = 7. 2, 2CH 3 ) 
TcMftffi COO H (JO N (50 

mWlM 76.31 5.89 17.80 

mmm 75.78 6.04 17.27 

50 7XX^nWe (MM : 393 
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[0101] 

[an 





A max 
(on) 


£ max 


Fniax 
dm) 




(nm) 


5 b 


529 


41.000 


582 


1420(4. 0 


53 


5 c 


500 


45, 500 


543 


600(1. 7) 


43 


5 d 


502 


34, 200 


543 


350(1.0) 


41 


5 € 


510 


37, 400 


554 


730(2. 1) 


44 


6 a 


493 


42, 400 


591 


1600(4. 6) 


98 


6 b 


511 


35, 500 


632 


800(2. 3) 


in 



[0 1 0 2 3 «l*>69J6>M*J:5ec. <r>?triE>ff:£#l 
({fc^»5d©^y^;l/T5^S, ft 

[0 10 3] t/c, hMc*j<,>r> sSciq© 

[0 104] SSJ60fl3&tM 

Wll«lft0 f 2-C#6ti6tefkd«l5d^5e <*ft* 
ni. lmg) ^ fnfni, 2-^nnx^>5 
0mLCC«JIS£tffc o COigiR 1 5 mLte, 1. 2-V 
^nnx^>5mL?:Mi l ft 1 

T\ N, N'-^a-JIz-N, N'-fc'X (3-^;l> 

y -i, i 4, 4*-^r^> 

(TPD) 2- (4-tr^*-;l/) -5- (4-te 
rt-^JU7x^l/) -1,3, 4-t+ti/7^ 

(PBD) t. '*-4>#-£LX<D7i(Vjt*)\sS2 2V 
U-h (PMMA) gflSftlU &ffi***»fc. 

[0105] 

[«2] 

3E2 









TPDdng) 


49. 4 


50.6 


PBDOng) 


99.6 


100.6 


PMMOng) 


150.4 


150.4 
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[0 106]—*, #5*»«±K:-f >5^A-*X- 

Mfb*i ( i to KEftfftt*. 1 o 

0 0 rprfC 1 0 # t 2 0 0 0 rprfC 1 0 #©SfrtXf> 

fe. BUlB^7lcM±^:, f^2 00nmOAl/ 

L i US (JKHBtft!* (*») H. Li^WfiO. 781 

[0107] 36ti/cWixu^ Haj|/***-te>*JR 

tco i Tommztm, ai/li u * 

^rPI««l|K:«Etei«IIL«*S*ft:. 2 V 

r(D*B6X^^ h^MteUfCo CODMX-^^ 

[HllHlIt WtWSacMTW&hfclWxU* 
[02] H2tt, H*«3acX4r»?>hfcW«xu^ 

hn;b5*^-fe>x*^R0Eiffln«E (v) «:*rrs#fc* 
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[01] 




[H2 3 




-5d 
-5a 



C72)«w* an mm 

&Bmffiffirti&Sm±&®l5Q0- 426 



F *-A(##) 3K007 CA01 CB01 CB03 DB03 FA01 



